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B ·A L L I S T I C .R E S EAR C H · LAB 0 R A T 0 R IE S 

MEMORANDUM REPORT NO. 1306 

ADStiegler/sec/ebh 
Aberdeen Proving Ground, Md. 
November 1960 

A MATHEMATICAL FORMUlATION FOR ORDVAC COMPUTATION 
OF THE SJNGLE-SHOT !CJ:LL PROBABILITIES 

OF A GENERAL MISSILE VERSUS A GENERAL AIRCRAFT 

ABSTRACT 

This report is an up-llating of BRL' Report No. 867. That report gives 

a description. of the physical model and the random ntimber generatbrs used 

in this report. 
. . 

The methods of BRL Report No. 867 have become inadequate f'or the so~ 

lution of the problem with all the recent modifications and refinements 

and have been superseded by the methods discussed in this report. 
' 

The main body of the report is devoted to a mathematical discussion 

of .the problem and appendices are included for the programming. The 

equations were formulated by Messrs. De Gra.y and Stubbs. The following 

assumptions were made: the missile ~d target are traveling in straight 

. ·lines, the rear nape of the cone fuze pattern has been omitted, the 

azimuth and elevation angles are not necessarily standard for all missiles, 

The discussion has been limited to the fixed-angle .(cone-type) guided 

missile fuze, but another fuze (the proximity fu~e) is being analyzed and 

will be reported upon in due course. 
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INTRODUCTION 

The problem is to determine the probability of kill by blast and 

fragmentation of a general missile against a general target with a 

computing machine code simulating the real situation. The blast is 

determined against the aircraft as a whole, while the fragmentation is 

determined against various vulnerable components of the aircraft (e.g., 

the pilot, bomb, etc.). In order to make the computing machine code as 

general as possible four component types have been allowed for and space 

has been left for six more. 

Essentially, the code is composed of three general sections. The 

first section deals with reading and scaling the input data and computing 

the elevation and azimuth angles of the missile. with respect to the 

target 1 s co-ordinate system. ·The second section computes the burst point . 

(i.e., the point at which the warhead will detonate) and the effects of 

blast. The third section computes, the fragmentation kills on the indi

vidual components. 

Besides the above there are three· other sections which vary for each 

target. These are the combinatorials section, the vulnerable areas section, 

and the "variable numerators" section. Each of these will be treated in 

more detail below. 

The final section of the code is the output section, which prints out 

probabilities of kill averaged fq~ the given number of rounds desired. 

NOTE: A pictorial representation of the mathematical model can be found 

in BRL Report No. 867. 

INPUT 

The input section reads in the input and scales it, initializes the 

code, and computes the elevation and azimuth angles of the missile. The 

input consists of the following: 

Shields'· (Co-ordinates ·of ellipsoid center followed by axis lengths) 

.Vulnerable Component centers (Co-ordinates of each center) 
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Glitter Points (Co-ordinates of each point) 

Blast (Ellipsoids, as above for Shields) 

Number of Vulnerable Components 

Number of Shield Ellipsoids 

Number of Blast Ellipsoids 

Number of each specific v.uJ.nerable comp.onent (Number of Pilote, 

number of Bombs, etc.) 

Fragment spray angles measured from the missile nose 

Number of fragments per steradian in each spray 

Initial fragment velocity in each spray 

Fuzing and guidance errors (Standard Deviations) 

Missile Speed (ft/sec.) 

Target Speed (ft/sec.) 
Total number of rounds ·to be computed 

Fuze half angle (only necessary for fixed angle fuze) 
Iteration Center Co-ordinates, 

Ballistic co-efficients of the fragments in each spray 
' 

Fragment mass in each spray 
Distribution of.~proaches (See Elevation and Azimuth Calculation 

for full explanation) . 

Homing Points (Co-ordinates) 

Delay Time (sec.) 

Variable Numerator Sentinel (See pp 18-19 for explanation). For 

scaling and location ot the above quanti ties see A,ppendix A. N ,:8, The 
. -

shields, component centers, and glitter points remain static for any one 

target and are therefore read in only once. Also, all points are given 

wfth respect to the target, 

ELEVATION AND AZJMUTH CAlCULATION 

The target is assumed to be moving in a straight line on the Y axis 

in the ·Y direction. .The missile .is assumed to be &»preaching the target 
on a random straight line. The Elevation is defined as the angle between 
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the missile velocity vector VM and the XY plane of the target co

ordinate system. The center of the co-ordinate system is the center 

of gravity of the target and the plus X direction is to port and the 

plus Z direction aloft. 

-Y . . . 
target path 

z 

Target center of gravity 

y 

X 
TARGET CO-ORDINATE SYSTEM 

An elevation angle between + E1 degrees and - E1 degrees is computed. 

This angle is computed as follows: 

Choose a uniform random number 0 $ p $ 1, and then form the function 

l-2p1 , which· satisfies 

-1 $ l-2pl $ + 1 

(Since all angles are in degrees, the degree sign has been omitted in the 

following discussion.) Multiplying this function by E1 gives an elevation 

angle, E, such.that: 

The sine and cosine of E are computed. 

The Azimuth angle A is the angle· between the missile velocity (VM) 

and the YZ plane of the target. In the simulation these A's are randomly 

computed, 

Having a uniform random number p such that 

0$ p $ 1 

form t such that t = l-2p then - 1 $ t $ 1 uniformly. 

Now, for the first given percentage form 
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whose limits are 

For the second percentage define 

whose limits are 

and 

and in general for the ith percentage define fi(p) as 

~ <'O: (Ai -Ai-l)~- Ai-l 

provisions will be made for seven (7) distributions of A. The Ai's 

and the percentages are given. Fori = 1, A
0 

= O. Then, Fi(p) = A, 

where A is the azimuth angle. 

Compute the sine and cosine of A and then go to the fuzing and blast 

section. 

NOTE: The uniform random number generator is described in BRL Report No. 

855. 

FUZING AND BlAST 

The following description involves two co-ordinate systems, that of 

the target and that of the missile, The first (X, Y, ~) system has its 

origin at the center of gravity'of the target. The second (Oi,02,a
3

) 
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system has its origin at the center of gravity of the missile warhead, 

All data points are given in the X,Y,Z, system (i.e,, relative to the 

target). Both missile and aircraft are traveling a straight course with~' 

out pitch, yaw, or roll. 
·. 

Since the solutions of the fuzing equations are more easily obtained 

with respect to the missile, and all points are given with respect to the 

target, the points must be mapped into the missile co-ordinate system, 

Direction cosines of the. target, missile, and relative velocity vector 

are required. The following conventions have been adopted in symbolizing 

the~e direction cosines: 

£: The cosines of the angle between the vector and 

the first axis of the system, 

m: The. cosine of the angle between the vector and 

the second axis of the system. 

n: The cosine of the angle between the vector and 

the third axis of the system. 

Unprimed: Direction cosines of the target. 

Primed: Direction cosines of the missile. 

Double Primed: Direction cosines of the relative velocity vector. 

A subscript defines whether any item is with respect to the target (T) or. 

the missile (M). 

Thus there are six sets of direction cosines. These are: 

Each is fully defined by the above conventions. 

Since the target is assumed to be traveling in a -Y direction and 
the missile is assumed to be traveling in a - ~ direction, 

9 



m.r = -1 J = 0 

lM = 1 J ~ = 0 

The direction cosines of the ~,~,a3 axes with respect to the 
X,Y,Z axes are: 

}..1 = COB E sin A pl =COB A y.l = - Bin A sinE 

}..2 = -cos E COB A p2 =sin A 'Y2 = COB A Bin E 

}..3 =sinE p3 = 0 'Y3 = COB E 

Thus, the other direction cosines are: 

.t' = - COB E Bin A ~= COB E COB A T 

m.r = cos E cos A ~ =- sin A 

nT = - sin E ~ =- sin E cos A 

and 
> 

E + IVM I IVM I COB E I VTI COS A COB sin A 
.t" = -> T >· 

I VRI IVRI 
> > 

I VTI sin A 
IVMI cos E COB A - m:r = 

IVRI I~RI 
_I VTicos A sin E 

n" = 
I VM I sinE 

IVRI 
T'· 

IVRI 

where 
2 . 

+ I VM I + 2 VM VT COB A cos E 

(1) 

(2) 

> 
+ IVTI 

(3) 

Having determined the above direction cosines, choose the first 
"glitter point". A glitter point is a point on the target which ia a 
good reflector of waves emitted by the fuze in the missile. Now since 
the glitter point is given with respect to the center of gravity of the 
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target and the missile actually "homes" cir aims at· a· different point (viz, 

the geometric center of all the_ glitter· points), subtract the coordinates 

of this "homing point" H from those of the glitter point GP, thus trans- . 

1ating the center of the system from the center of gravity of the aircraf~ 

to this homing point. Thus: 

XGP = XGP- ~ 

YGP = YGP - YH (4) 

ZGP = ZGP - ~ 

N.B. -This homing point varies for each of the three distributions 

of A and is selected at the iime at which A is computed. 

We next rotate this glitter point into the missile co-ordinate system 

( with its origin at the target homing point by the equations: 

}..1 XGP + }..2 YGP +. }..3 ZGP = ~GP 

pl XGP + p2 YGP + p3 ZGP = ~GP (5) 

rl xGP + r2 YGP + r3 zGP = ~GP 

where the >..1 s, p1s, and r's are defined-by equations (1) above. 

The path of H (the homing point) goes through .a point (o, ~~ a:;> when 

it crosses the ~a3 plane. The path of GP {the glitter point) goes t~ough 

a corresponding (~GP' ~ + Lla2GP' ~ + ~p). This second point is not 

necessarily on the-~~ plane. The path of H does not pass through (o,o,o) 
_because of the guidance errors ~ and ~ which are chosen randomly :from a 

normal distribution. Translating to a co-ordinate system· whose center is. at 

the missile warhead center of graVity gives 

(a) ll:LGP = Ct:z. + l'oJ.ap 

(b) -~GP = ~+~GP (6) 

(c) ~GP = ~ +~GP 
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where (~, ~' ~) is the missile warhead cen.wrcQf,,gm'lity in the 

homing point sys~. 

The equation of the line traversed by the glitter point is 

~ - ~GP 
alGP - &ilGP 

~2 - ~GP 

Substituting equations (6) into equation (7) gives: 

0:2 - ~GP ~ - ~GP 
= 

a2-~ ~-~ 

This line has direction numbers 

p = ~ 

Q ~- ~ 

R = ~- ~ 

and direction cosines £M, mM' ~ defined by ( 3). Then 

Solving for ~ and~ in terms of ~ gives 

Hence, by virtue of 6(b) and (c): 

(~ = ·~2 + 
m" 
1"" ~ + L'a:2GP 

a• n" -
a3GP 3 + 7" 0:1 + ~GP 

12 
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vhere 

Substituting for ~·in (8) by use of (6) a gives 

<>2GP 

. ·~ 

"' A + ~GP -:e; 

~GP 
. tM 

= B + ~GP -:e; · 

A = ct2 + .C0:2GP - l'a:J.aP 

nM 
B "' ct3 + ~GP - ~GP -:e; 

these equations (9) give expressions for the glitter point in .the a -

system 'With origin at the missile. varhead center of gravity. 

(9) 

No'W in the solution of the fixed angle guided missile fuze, ve have 

t4e problem of finding the intersection of a line (the line traversed by 

the glitter point) and a cone (the fuze pattern of our fuze), The equations 

of these are: 

and 

x - x• GP 
= 

Y - Y'ap 
DIM 

z - Z'ap 
= 

·~ 
(10) 

2 2 2 2 
ct2 + . ~ = ~ tan: Q (U) 

respectively, vhere Q is the fuze half-angle, 'Which is given. Here 

~' 02> ~' are the coordinates of a typical point on the cpne in a system 

'With origin·at the missile warhead c of g. 

Since eq~tions (8) are equations of the line in the missile co

ordinate system and the problem is to find the C¥:J.ap which aatisfi.es equation 

(11), we merely substitute equations (B) in equation (11) and solve for 

ll:wP' as follovs :· 
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+ 
( 

11 ) 2 
B + ~GP~ (12) 

Squaring and collecting terms and algebraically manipnlRting gives 

an equation of the form 

2 
&alGP + 2b ~GP + c = O ' 

where 

a = 1 

b = rrf.2 + ~2 _ £M2 ta.n2 " 

c = 

T-herefore, 

With a = 1 from equations (14) this becomes 

· + I 2 
~GP = - b - V b - c 

Then substituting in equation (6) 

a1f = ~GP - ~GP 

where ~ is the ~ co-ordinate of the homing point when the missile 

would fuze if it only "saw" thif! glitter point. 

14 
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We compute equations (4) through (17), inclusive, for all glitter 

_points. Then, the algebraically smallest CX:l.f 1a chosen and designated fu• 
This ~ is _the CJ. co-ordinate of the homing point. at the time when 

the missile actually fuzes. Then 

a._ + .f''_ V D CJ.:a = JJ<' . € + . ·-M R t 

and 

(19) 

a-. = a' + · ;;>B 3 . 

. where Dt is a given delay time in seconds and € is a no:nua.l.ly distributed 

fuzing error. 

This gives the co-ordinates o:f the homing point at the time of burst 

in the missile system with center at the missile warhead. Then 

. X£ = + (;>..1 ~ + pl £l2B + 71 0!3B) 

YiJ = + (~ ~ + P2 ~ + 'Y2 ~B) 

ZB = + (;,.3 O!u + p2 ~B + )'3 ~B) 

{20) 

give the co-ordinates of the homing point in· the target co-or~te system .. 
with center at the missile warhead. It is necessary to have the co-ordinates· 

of the mi_ssile in the target system with center at the homing point. These 

co-ordinates are the negatives of (20). 

But.these have the homing point Has center of the co-ordinate system 

and, therefore, they must be translated back into the s:Ystem centered at 

the center of gravity of the aircraft in a manner effectively the reverse of 

(4). Hence, the burst co-ordinates in this system are1 
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= - Y' B 
(21) 

~ Equations (ll) through (16) are only pertinent to the fixed angle 

fuze. other fuzes would have different solution; however, the remainder· 

of the equations (1) through (21) ,are the same for any fuze. 

The effects of blast on the aircraft in question can now be considered, 

Before determining blast we must first determine if there are any 

"variable numerators". This is done by testing the "variable numerator 

sentinel." If the sentinel is positive-or zero, there are no variable 

numerators, and we determine blast effects. If the sentinel is negative, 

there are variable numerators, and we find what they are and then determine 

blast effects. 

Variable numerators occur in the equations for the shielding and/or 

blast ellipsoids, 

The ellipsoids which are tested in the blast section define the shape 

of the aircraft under study. The shielding ellipsoids define the aircraft 

itself while the blast ellipsoids define a volume such that if the warhead 

of the missile under evaluation detonates within this volume the aircraft 

Will be killed. If the warhead detonates outside this volume the aircraft 

will not be killed, This is a zerd-one probability. 

The presence of one or more of the variables, X, Y, or z, in the 

numerator of an ellipsoid rotates the ellipsoid so that its axes are not 

parallel to the co-ordinate axes. It also changes the lengths of the 

semi-axes from a, b and c. 

Having done the above we go on to determine whether there is any 

external blast. This is done by. substituting the burst point (~,YB1~) 
in the equations of each blast ellipsoid until 

16 



+ + < 1 - (22) 
a c 

for some ellipsoid or all ellipsoids have been tested. If there is 

external blast, we investigate internal blast. This is done in the same 

manner except that we use _the shielding ellipsoids in equation (22). 

If there is no-external blast or no internal blast.we test for 

perforation or debris type kills. A perforation type kill is defined as 

occurring if the missile enters ·and leaves some part of the target and 

explodes after exiting, i.e., pictorially, 

Missile Trajectory-

Shielding Ellipsoid 

A debris type kill is defined as a kill resulting if-and when the 

missile trajectory intersects someopart.of.the;target.and·the.explosion 

occurs before entry. Pictorially, 

Missile Trajectory 

· Shielding Ellipsoid . 

After fully determining the· above ·we_ go on to the fragmentation 

section. This_section is independent of-the fuzing section_and the only 

requirements are that we have a burst point (~, -yB' z:s> in specified 

locations _and we have the direction cosines. given in equations (l)i (2), 

and (3). 

!!Q!!: A full explanation of the Perforation and Debris calculB.tions Will 

be found in Appendix B. The normal random-number generator is described 

in BRL Report 867. 
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FRAGMEN~TION SECTION 

Since target travel must be taken into account, after determining 

the burst point we incorporate a bias dependent upon fragment speed. 

An iteration center (usually .the center of gravity of the target (o,o,o) 
but not necessarily) is given, and the angle 13 between the missile tra

jectory and the path the fragment would have to travel if it were to 

strike this iteration center (XR,YR'~) is determined from 

Cos 13 

Since 

and 

(XR - XB)£'T + (YR - ~)~ + (~ - Za)nT 
= (XR - J<E)2 + (YR - ~)2 + (~ - Za)2 

<XR - XE> 
<XR - XB)2 + (YR - YB)2 + (~ - Za)2 

(YR - YB) 

(~- ~) 

• 

are the direction cosines of line between (XR,YR,~). 

Since we are going to iterate YB'· we form the following: 

~ = (XR - J<E)£' T + (~ - Za)nT 

A3 = <XR - J<E)2 + (~ - ~)2 

(23) 

(24) 

The iteration is done only in the Y direction since the target is moving 

only in that direction. Then let(YB = Y~) and form 
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Cos f3 =: 

(Y - Y* )m.!. R B .'l' 

(Y .:. Y*)2 
R B 

(25) 

By testing cos f3 against the spray angles, we determine which spray 

the fragment would be in if it struck the target at this angle and we ' . . 

choose the corresponding a (ballistic coe:t"ficient) _and v
0 

(initial 

fragment velocity at the missile warhead). 

The time it would take the fragment .to traverse this path is given 

by: 

t = 

+ aol 
e - 1 · 

vo 
(26) 

where 

The distance traveled by the target in this time is VTt' where VT · 

is the target velocity which is given. ·The new YB co-ordinate is then 

(27) 

where YB is the original YB of'the burst point computed in the fuzing 

section. 

· · We perform this iteration three times and now have a new Y. co-ordinate 

of our burst point. This new burst point (JSJ, Y~, z_s) is then used in all 

subsequent calculations .in the fragmentation section. 

We are now prepared to treat each of the vulnerable components of the' 
' aircraft. We first find the cosine of the angle between the missile path 

and the path traveled by the fragment to the first vulnerable component 

from an. equation much like (23) above except that now we replace the 

iteration center With the vulnerable.component center (XT, YT' ZT) and we 

. have 



cos 

(XT - YB)£T + (YT + Y~)mT + (ZT - ~)nT 

(VF' VM) =v<xT - le_s)2 + (YT - Y~)2 + (~ - ~)2 

The denominator of this fraction is designated as D and used in later 

calculations. Again we determine into which spray this angle will fall 

by testing it against the cosines of the given spray angles, r 1, r 2, r
3
,. 

r 4• We choose the a and V 
0 

and this time N and m corresponding to the 

spray into which the angle falls. N is the number of fragments per steradian 

and m is the square root of the mass of each fragment. At present the code 

distinguishes five sprays, thusly: 

1 

Each of these zones (I, II, III, IV, V) has a set of numbers associ

ated with it, that is, an N, a, v
0

, and m. The only restrictions on the 
0 0 r 1•s are that r3 ~ 90 , r2 $ 90 and any ri+l ~ r1 • 

We then check to see if the component is shielded. We do this by 

determining if one of the shield ellipsoids falls between the two points 

(XB, YB' ~) and (~, YT' ~), where the latter is the vulnerable component 
center and the former is the burst point. The logic of this routing is 

explained in Appendix B. These are the same as those used in equation (28). 

·If a shield falls between these two points, we say the component is shielded, 

store a zero in the probability of killing that particular component, and 

then go on to studying the next component. If, however, no shield falls. 
between these two points the component is unshielded and we determine the 

probability of killing it in the. following manner. 
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We first compute the striking velocity of the fragment. This is 

done by computing the remaining velocity of the fragment at 'the component' ' 

(V), it is given by the formula 

(29) 

Then the striking velocity is 

(y .: Y*). 
T B 

D (30) 

In order to find the vulnerable area of the.component we must :i:6rm w, 

where 

' 1/2 -4 
W=.Vm xlO s ' (31) 

we.compute a given function for the particular vulnerable component 

under· consideration, viz., 

( 32) 

where·Av is the vulnerable area of the c9mponent. 

Equation (32) varies for each vulnerable component and each target. 

The· equations describing .the ·Av 1 s ·are given for each target.·. We are now in 

a position to compute the probability of killing. this component.. We call 

this quantity Pk and say that 

( 33) 

.·.the 

Dis defined by equation (28), A by equation (32), and N is given •. If 
v ' 

NAV . 
quotient~ is greater than 16 we store a one in the probability of kill 

D . 
. f'or .. this .component since· the. function of' e here calculated would be too small · 

to make a significant difference in equation ( 33). 
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we then go back and determine the same things from equations (28) 

through equations (33) for all components Until we have found Pk's for 

all vulnerable components. 

COMBINATORIALS 

When the blast kills on the overall target structure and fragmentation 

kills for all components have been determined and recorded, we go to the 

section of the code which combines them into various combinations of kills, 

e.g., is there a blast and pilot kill? 

We suru these combined. probabilities for each round and then go to 

the output section. 

OUI'PU'l' 

In this section we determine if we have computed the given number of 

rounds (B*), usually 200, .and if not we go back to finding a new Azimuth 

and Elevation and proceed through the entire code once more. 

If, however, ';e have computed kills for all rounds we d1 vide the summed 

combinstoriala by the number of rounds done and print out these average kill 

. probabilities. We then return to the input section, :where we read a new set 

of blast ellipsoids and the other data which follow these up to and including 

the delay time (Dt)' and proceed as before until finished. 

This machine simulation has effectively calculated the single shot kill 

probabilities of various missiles against various aircraft. 

~~ 
ANTHONY DAVID STIEGLF'..R 
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APPENDIX:·.A 
" 

~ION CONTENTS. rnPtJr SCALING. . . MAC:amE SCALING· . 
. " ' .. ~ 

:lo:..5 <'· 
. . __ :: ·,il9; 

.... ~. ·: '.' -. '·.· . 
~3 

.. ' -· 
ll - . . 

: :,':'· ... 
; \. '· 

~4 T lo-5 2-19 

~5 'B ·lO -5 -19 2 .· 

~6 G -5 lO· 
.. -19 
. 2 . 

.. ~7 p l0-5 .. 2-19 
.. 

~8 E 1o-:-5 2-19 

r. 
~9 NB 10-5 2-,19 

.. 

~K F lo-5 2-19 

NOO - N7L ' Shield Numerators lQ-5 2-20 -. 

Shield Denominator lo-5 2-8 

.:5 
d 

N80 -Nil Target Centers -20 10 .· 2 . . 
JOO J7L Glitter Points -5 2-20 - lO· ., 

J80 Jll Blast-Numerators lo-5 -20 - 2 ,, 

' lo-5 2-8. Blast-Denominators 

' l0-5 -15 
FOO - F04 Nl - N5 2 -

F05 - F09 vol-vo5 lo-5 . 2-15 
, , 

FOK . a ·x 
10-5 2-ll 

FOS a l0-5 -ll 2 . 
y 

FON <T l0-5 2-ll 

FOJ vm 
l0-5 2-15 

FOF ·V T 
l0-5 2-15 

FOL B* lo-5 . 2-10 



LOCATION 

FlO 

Fll - Fl:5 

Fl4 - Fl7 

Fl.8 - FlN 

FlJ - F2l 

F22 - F2:5 

F24 

F25 - F2J 

APi>Etmrx: A (Continued) 

CONTE!frS lll.t'UT SCALING · · MACiiii'l'E SCAI.lliu . 

tan2g l0-5 2 
...8' 

~, YR' ~ l0-5 2-20 
e 

l0-5 
71 - 74 7/~ X 2° 

~-a, 10° 20 

l/2 l/2 lo-4 20 
m 1 -m:5 

Percentages 
·O 

lO 20 

Varia.ble Num. Positive - Negative -
Sent. No Variable Variable Numerators at 

920 

Homiilg Points l0-5 2-20 

Dt in seconds 100. 20 

24 



LOCATION CONTENTS - DESCRIPriON 

4NO <il8 008 00 303 c.w •. No. l 

4N1 o6 000 00 NOO e.v. No.2 

4N2 .08 000 00 NBo c.v. Jlo. } 

4N3 08 000 00 JOO c.w. lfo. 4. 

4N4 o8 ooo oo J80 . c.w. No. 5 

4N5 o8 031 00 FOO C.W. No. 6 

4N6 03 33J 80 380 BKW. No. l 

hN7 00 ~OT. Ol 6o.T 'RI{W, No. 2 
•-· I -- -.,- -- -.,-

4N8 0333N0038N IBKW No. 1 

4N9 oo_69L 01 6Kw · IBKW No. 2 

4NK 03 33N 00 }6o SKW No. l 

4NS 00 784 00 785 SKW No. 2. 
\ 

4NN 00 003' 00 000 K for iteration 

4NJ. 03 33N 00 345 . PKW No. 1 

. 4NF 00 6K9 00 6K4 PKW No. 2 

4NL 00 FOK 00 300 c.w •.. NRNSR 

4JO 08 008 00 390 KWO 

4J1 2-22 \ 

4J2 2-15 

4J3 105 X 2-19 

4J4 105 X 2'"20 

4J5 105 X 2'"17 

4J6 10 X 2-15 
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LOCATION 

4J( 

4J8 

4J9 

4JK 

4JS 

4JN 

4JJ 

4JF 

4JL 

l.W'O 

IW'l 

IW'2 

4F3 

4F4 

IW'5 

4F6 

4F7 

IW'8 

IW'9 

4FK 

4FS 

CONTENTS 

36o X 10-5 

l2 X 2-19 

513 X 2-39 

45/360 

90/36o 

lBo/360 

16 X 2-lO 

Not Used 

16 X 2-l5 

00 NOO 00 NOO 

00 000 00 564 

00 J8o 00 J8o 

00 390 00 390 

00 N8o 00 N8o 

iGP 

00 KOO 00 KOO 

00 K40 00 K40 

00 K8o 00 K8o 

00 KNO 00 KNO 

c 

26 

DESCRD'TION 

Shield Numerator Address 

Return Address Change 

Blast Address 

Address of L 1 s 

Target Center Address 

P Address 
0 

Counter for glitter pta. 

Pilot A Address v 
Engine A Address v 

Bomb A Address 
v 

Fuel Line A Address 
v 

Counter for iteration 



LOCATION 

303 

304 

305 

306 

307 

308 

309 

30K 

30N 

30J 

30L 

310 

313 

CONTENTS 

a:• 
2 

a:' 3 

s 

T 

B 

G 

p 

E 

b 

a: 

N 

m 
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DESCRIPriON 

Normal Random Number x ax 

Normal Random Nuinber x 0' . .y 

Normal Random Number x ·'T 
JVwnber of Shields x 2 -l9 · 

Dumber of Targets x 2-l9 

Number of Blasts x 2-l9 

-19 Number of Glitter Pts. x 2 

. 19 
Number of ~ilots x 2-

. 19 
Number of Engines x 2-

Number of Bombs x 2-l9 

-19 Number of Fuel Lines x 2 

3 times the number of Blasts 
-19 

X 2 

Uniform Random Number 

B* times first Percentage 
-10 

X 2 

Np + B* times second Percentage 1 -10 
X 2 

-10 Present round x 2 

Present drag coefficient 

X 2° 

j Present :fragment velocity 
X 2-15 

Present number of fragments 
-15 

X 2 

Present fragment weight 
X 10-4 X 2° 



LOCATION CONTENTS DESCRIPriON 

3l4 A Azimuth Angle divided by 

;6o X 2° 

3l5 E Elevation Angle divided by 

360 X 2° 

,u; .. 1 

3l7 .. 2 Di.rection cosines of ~ 
-1 · axis x 2 

;l8 .. , 
3l9 pl 

3lK p2 Direction cosines of ~ 
. -1 

axis x 2 

3l P3 
31N rl 

3lJ :r2 Direction cosines of a
3 -1 ' axis x 2 

3lF r, 
3lL ~· 

320 DM. Direction cosines of Target 

with respect to missile 
2-1 X . 

321 11.! 
322 "M Direction cosines of Relative 

Velocity 

323 mM Vector with respect to missile 
X 2-l 

324 n;.t· 

28 



;LOOATION ·CONTENTS DESCRIPriON 

325 l' t -
Direction cosines of missile . 

326 m' t 
. . . -l 

.with respect .to target x 2 . 

3'4 n' t 

328.· XaP .Coordinates of·present 

329 YGP Coordinates of present glitter· 
. -20 . point x 2 (with respect to · 

target) 

32K ZGP 
.: 

328 . L:alGP Coordinates of present glitter 
20• 

,point.x 2- (with respect to 

32N L:a2GP 
missile) 

32J L:a3GP 

32F y~ Iterate burst point.for· 

,fragmentation 

32L alf · q1 - coordinate of fuze pt., 

largest so far 

330 ~ 

331. a2B · C9ordinates of Burst Point . 
-20 with.respect to missile x 2 

332 a3B·. 

333 ~ Coordinates of Burst Point 
-20 with respect to target x 2 

334 ,y. 
·B .·-. 

' 
335 ~ 

' 
336 VR~ 

' -15 Relative Velocity Vector x 2 



LOCATION 

337 

339 

33K 

33N 

33F 

331 

343 

CONTENTS 

A 

B 

b 

c 

M 

w 

A 
v 

D 

30 

DESCRIPI'ION 

.t"(m"A + n"B) 
.. 2 .. 2 , .. 2 t 2 " m +n - .. an .. 

.. 2 .. 2 , .. 2 t 2 " m +n - .. an .. 

-10 x2 

-10 
X 2 

( (~ - lC_s).tt + (ZR - ~)nt) 
-15 

X 2 

Number of targets done so 
far x 2-19 

(V m X 10-4) x 2-10 
8 

Present A x 2-15 
v 

(.tt (~ - :><_s) + mt (yT - yB) + 

nt(2\r - ~)) x 2-ll 

((~ _ ~)2 + (~ _ yB)2 + 

( )2) -10 2\r-"':6 .x2 
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APPENDIX B 

PERFORATION OH_ DEBRIS: 

The problem is to determine whether the trajectory of the missile_ 

intersects one of the target components ·(given by the shielding ellipsoids) 

_ and whether burst occurs before entry or after exit. 

The problem mathematically is to find the solution of a line 

. intersecting an ellipsoid. The equations are 

The line: 

where 0 t l (B.l) 

where AT' m;, and nT are_ the direction cosines of the relative velocity 

vector w1 th respect to the target, and the ellipsoids are the shielding 

ellipsoids which are given. 

Substituting (a) (B.l) into (b) (B.l) gives 

+ [-=~::.._+..,:;-;=-· _-_c-..:3 J 2. = l 

or 
tAT] 2 

2 
[ lS3 - cl [ YB - C2 . t mT J 

dl 
+-- + . d +'- (B.2) 

dl 2 d2 

+ [~- c3 + tnT J 2 - l = 0 -d . d 
•3 . 3 . 

33 
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Squaring the terms in equation (B.2) and combining terms gives 

t2[(:D 2 + (~) 2 + (~) 2] + 2t [ (~ ~lcl) (~) 

+ CB ~2c2) (~) + (~ ~3c3) ( ~) J + (B, 3) 

+(~ ~lclr ( YB - C2) 2 
+ (~ ~3c2 r - l • o. + . d 

2 

Letting 

> 
(a.l, a.3) (B,4) A= a.2, 

> 
g3) G = (gl' g2, 

where 

I)' mT n:r T 
al = dl ' a.2 = d2 ' a.3 = c;:; (B.5) 

(a) 

(b) 
(~-c) (YB - C2) . (~ - c~) 

gl .. 
dl ' g2 = d2 ' !!3 ., 

d3 

equation (B.3) becomes 

(B.6). 

If equation (B,6) has two real and distinct roots there is either 

perforation or debris, .since perfor.e.tion is defined as occurring when 

the missile has entered and left some part of the target and exploded 



after exit, both roots must be n.egel.tive, or the following criteria ... 

must hold: 

(a) (~ • ~) cit . ~ - 1) - (~ • ~ ) 2 < 0 

(b) ~ ~ - 1 ~ 0 

Condition (a) (B.7) means that there are two real, unequal roots. 

Condition (b) (B.7) means that the roots .have the same sign since A ··A. 

must be positive. Condition (c) (B.7) means that at least one root is 

negative. 

Debris is defined as the condition arising when the missile trajectory 

intersects the target and the missile explodes before entry; Therefore, 

both roots of equation (B.6) must be real and positive. Conditions (a) 
{B. 7) and (b) (B. 7) above must again hold. However 1 in place of condition 

(c) (B.7) the following must hold 

> 
G < 0 

This means that at least one root is positive, since A • A is 

always positive. . . ' 

If:·condition (a) (B.7) does not hold there i!J, obviouSly, neither 

type of kill. 

This analysis is for all ellipsoids until conditions (a) (B.7) 

and (b) (B. 7) and (c) (B. 7) or (d) (B. 7) are met or all ellipsoids 

have been tested. 

·SHIELDING: 

Here the problem is, as above, to solve for.the,intersection 

of a line and an ellipsoid, However, in this case the equation of 

the line is (B.8) 

X = ~ + t(JC.r - ~), y = yB + t(YT - YB), Z = ~ + t(~ - ~) 

where OStSl. 



Substituting these values in equation (b) (B.l), gives an equation 

similiar to equation (B.6), The equation is 

[ ~ • ~] t 2 + 2 [ ~ • ~] t + [ ~ • ~] - 1 = 0 

and 

(B.lO) 

and 

(B,ll) 

The.path of the fragment must intersect the ellipsoid) i.e., the 

quadratic (B.9) has real roots, also the ellipsoid must fall between 

the two'points (i.e., neither point can be within the ellipsoid in 

question). Therefore, the two roots t 1 and t 2 of equation (B.9) must 

meet the following criteria: 

(B ,12) 

Since (B.9) is a function oft, and if it is designated by f(t), 

then the ellipsoid shields the component if, and only if, it satisfies 

the following requirements: 

(a) (~ • ~)(~ • ~ - 1) - (~ • ~)2 < 0 

(b) f(O) ~ 0 

(c) f(l) ~ 0 (B.l3) 

(d) f'(O) < 0 

(e) f' (1) ~ 0 

where f'(t) is the derivative of the function with re~ect tot. 



. . . 

. If condit:i.on .(a) (B.l3) holds both the roots are real. If · 

· conditions· (b) (B.l3) and (c) (B.l3) hold then neither the point 

· -(~, -~, ~) nor the :Point <x.r, YT' • ~) 1 respectively, a:z.e inside . 

the ellipsoid, If condi tiona (d) (:8.13) and (e) (B .13) hold there -is . \ 

·either a maximUlll or Jidnimllll1 between 0 and. 1. Since condition (a) (B;r3) 

is tested first, this means that there is a root between 0 and _1. · Thus 

conditions (B.l3) are synonymous with conditions (B.l2) •. · 

' ,, 

· If none of the ~llipsoids meet the requirements (B.l3) the · . . . ' ' 

component is not shielded. However, if at least one ellipsoid 

meets these requirements, then the component-is shielded. 
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30 352 

30 353 50 I 

K4 4NO 
502 

$4 503 

$N 040 
503 

00 <; 04 

$.4 303 
504 

68 4J3 

N4 4JI 
5 

90 350 

$4 304 
6 

68 4J3 

N4 4Jl 
7 

90 "1~1 

$4 305 
8 

68 4J3 

N4 4J 

90 352 
9 

$4 306 
K 

68 4J3 

N4 4.Tl 

90 353 $ 

K4 35 N 
I8 . OOI 

N4 150.;_ 
J 

18 OOI 

90 4NI 

· K4 35I 
F 

I8 OOI L 
N4 351 

ORDBG Form 1351-{R) 
!lev 26 Mar 57 

ORDVAC Problem No. ___ _ 
Sheet 

ORDER Rl R2 Description. 

oMTSO 

oMTSI 

oM TS2 

oM TS3 

+ r.w 1 08 008 OI AAA 

R R.A 

u*rBMI 

-R.A. 

R_$ ,$x I0- 5 

XI05x 2- 1 9$x2-I 9 

l+l 2-22 

ETSO 

RT T x Io- 5 

xi o5x 2-I B x 2-I9 

r+l 2-22 

F.T~T 

RB B x Io-5 

XIo5x 2- 9 GI x 2-I9 

f_li-l 2 -zz 

ETS2 

R GI -GI x Io-5 

XI o5x 2- 9Gixz-19 

f+l 2-22 

ETS3 
. 

+TS.O $ 

-I 2$ 

. 1+1 1'~0 3$ 

-I 6$ 

E CW2 

+ TSI T I 

-l 2T 

&l TSl 3T 

46 



Dote 

Seq. 

' 

CODE ADDRESS 

90 4N2. 
510 

K4 353 

18 001 

N4 353 
1 

90 4N3 2. 

K4 352. 

18 001 
3 

N4 "'t;2, 

18 001 

90 4N4 4 

K4 4Nl 
5. 

$4 516 

!tN 040 6 

00 517 

K4 4N2. 

$4 518 7 

$N 040 8 

00 519 

K4 4N3 

$4 51K 9 

!tN 040 K 
00 51$ 

4:4 "107 

68 4J3 
$ 

N4 4J1 
N 

90. 354 

K4 354 
J 

10 3Jl1 

$4 308 
F 

68 4J3 

N4 4Jl 

90 354 L 

. ORDBG Form 1351-(R) 
Rev 26 Mar 57 

ORDVAG Problem No._·---'--
Sheet 

ORDER Rt R2 Description· 

ECW3 

+T$3 G1 . 

' 
--1 ZG1 

(+) T$3 3G1 

"'"'''" 
+TS2. B 

-1 2.B . 

(+) TS2. 3B 
~.:1 6B 

ECWS 

_.±CW7. 

R RAz 

U*IBMI RPad · <ll.i~l"a 

-R A3 

+CW3 

R RA3 

u*IBMI Read Target 

- RA"' Centers 

+CW4 

R RA4 

u*IBMI Read Glitter 
. 

-RA4 Points 

RP p X 10-S 

xz-19x1lP Pxz-1 9 

l+l z-2.2. 

ETS4 

'tTs4· 

MP 

_R_E E x 1 0-S 

xz-19xio5 Exz-19 

t+l z-ZZ 

ETS4 , 

Army--APO, Md.--0 



D t a e 

Seq. 
. 

CODE ADDRESS 

K4 354 520 

10 308 

1<!:4 309 
1 

68 4n 

N4 4Jl 

90 354 2 

K4 354 
3 

10 ~OQ 

$4 30K 

68 4J3 
4 

N4 4.Tl 5 
QO '>,<,4 

K4 354 
6 

10 30K 

K4 350 

10 303 
7 

K4 351 8 

10 "104 

K4 352 

306 
9 

10 

K4 352 
K 

10 305 

K4 4N4 

$4 52N $ 

<I:N 040 

00. 52J N 

K4 4N5 

$4 52F J 

~N 040 
F 

00 52T. 

K4 303 

L 
18 001 

ORDBG Fonn 1351-(R) 
!lev 26 Mar 57 

ORDVAC Problem No. __ __;_ 

Sheet 
ORDER Rl R2 Description 

+TS4 

ME 

R_NB NB x 10-5 

X2- 19xlO 5NBx2-19 

IH 2 -22 

E'l'S4 

+TS4 
MNB 

"I'll" F x 10-5 

Xl05x2-l F x 2-l 9 

l+l 2- 22 

E'l'S4 

+TS4 

MF 

+TSO 

M<l: 

+'l'Sl 

M'l' 

+TS3 . 

MC: 

+TS2 

MR 

+CW5 Start new Input here. 

R RAe; 

n>I<T"RMT Read Blasts. 

-RAs 

+GW6 

l'l l'l A f.. . 

U*IBMI Read N' A n Ia V I tc. 

-RAf.. (This A dress is cha >ged to 564). 

+$ <1: 
--· 
-1 2$ 

4a Army··APO, MQ •• Q 



Date 

' . Seq. 

. 

CODE ADDRESS 

N4 303 530 

10 350 

K4 ':104 1 
18 001 

IN4 304 
2 

10 351 

K4 305 

18 001 3 

N4 305 
4 

10 352 

K4 306 5 

18 001 

N4 . 306 
6 

1 0 353 

K4 305 7 

18 OONr 

N4 4N7 
8. 

10 4N7 

K4 303 

18 OON 9 

N4 4N9 
K 

10 4N9 

K4:·,·: 303 

08 008 ~ 

10 354_ 
N 

N4 4N$ 

10 4N$ 
J 

K4 354 

N4 4NF 
. F 

. 1 n '41\T.,;' . 

30 354 
L 

$4 NOO 

ORDBG Fonn 1351-lRJ 
Rev 26 Mar 5'1 

ORDVAC Problem No.--~-
Sheet 

ORDER Rl Rz Description 

J+l $ 3$ 

MTSO 

T. 
'. 

+T 

:-1 2T 

.l+l T 3T 

MTS1 

+B B 

-1 2B 

I+\ R 3B 

MTS2 ' . 

'· 
+G1 GJ 

-1 ZG1 

l+l G, 
. 3Gl 

MTS3 

+B B x z- 1 '~ 

-12 B x 2-7 

ltl BKW Initialize External 

MBKW2 Blast Key Word N o. z 

+$ $ x z-19 

-12 $ x 2-1 

I+IIBKW2 nitialize Internal 

MTRKW2 Blast Kev Word No . z 
+8 $ x 2-19 

-8 $ x z-Z7 
. 

MTS4 

Hl SKWZ 

MSKWZ 

+TS4 

• Initialize Perforati on 
. 

\' Key Word No. 2 

--
oM'T'S4 o.-i 

-!) cale Shield 
R SNl SNl x 10 umerators 



ORDVAC Problem No. ___ _ 
Dote Sheet 
Seq. CODE ADDRESS ORDER Rl R2 Description 

68 4J4 Xl05x2-2 Scale Shield 
· .. 540 

110 NOO M SNl SN1x2- 20 Numerators 

28 012 ·+- 18 2 
-20 

IN4 "1~4 
1 

I+\ TS4 i+l~i 

10 354 MTS4 
2 

04 "1~0 (-) TSO ; - "'S 

20 546 C546 
3 

K4 ~"'T +53L 

N4 OOJ 
4 

(+l 2-39 

~0 ~"'T. E 1 53L 

50 540 E' 540 
5 

14 53L TT 1 5 3L 

K4 4FO 6 +SN Add OOSNl 00( 00 

N4 350 +TSO OOSOl 00( 00 

90 54$ E 54$ 

08 014 
7 -zo cr-o. · SOl 

50 ~4Q 
8 

E' 549 

' 10 354 M'T'S4 

30 354 OMTS4 0 -i 

$4 000 9 
R SOl SOl x 10-5 Scale Shield · 

(,fl 4.T5 . x2-17xl0 SOlx2-17 Numerators 
K 

S0lx2-8 
18 009 -9 z-8 

10 000 M ISOl \ 

28 012 
$ +- 1 R 

. 

N4 354 
N 

(+) TS4 

10 -~4 M'T'S4 i+l~i 

04 350 
J 

-TSO i-3$. 

20 551 c 551 

K4 549 +549 

N4 OO.T 
F I+\ ~-39 

50 549 E' 549 
L 

----~------

18 014 -20 

ORDBG Fonn 1351-{R) 
· Rev 26 Mar 57 50 /umy--APQ, Mcl.--0 



Dote 

Seq. 

!. 

CODE ADDRESS 

90 54$ 
550 

14 549 

30 354 
551 

$4 N80 

68 454 

10 N80 
552. 

2.8 012. 553 . 

N4 354 

10 354 
554 

lo4 351 

2.0 558 
555 

K4 551 

N4 OOJ 
556 

50 . 551 

50 552. 

14 551 557 

30 35_4_ 
8 

$4 JOO 

68. 4J4 9 
1 n · .TOO 

2.8 012. 
K 

IN4 354 

10 354 
$ 

04 353 

2.0 55L 

K4 558 
N 

N4 OOJ 

50 558 J 

50 559 
F 

·1 ... 55R 

K4 4Fl 
L 

50 52F 

ORDBG Form 1351-(R) 
Rev 26 Mar 5'1 

ORDVAC Problem No. ___ _ 

Sheet 
ORDER Rr R2 Description 

E 54$ 

u• 549 

oMTS4 o-i Scale Target 

RTCl TCLxl0-5 Centers z.-2.0 

~105x2.-2.o TClxz.-2. 

MTCl 

+- 18 

l+l TS4 

MTS4 i + 1-i 

1-l TSl i - 3T 

C558 

+551 

(+\ 2. ~39 

E:• 551 

E 1 552. 
. 

n• 5 51 

o-i Scale Glitter 

RGPl GPlxl0-5 Points 
-2.0 2. . 

xz.-2.0xl05 GP1x2.-2. 

MGPl 

+- 18 

l+l TS4 

M+S4 i + 1.:-:.{ 

1-l TS3 
i - 3G1 

G55L 
. 

+558 
(+) 2 ~39 

E' 358 

E' 559 

u• 558 

+Return Add ch 'o 6- 564 

E' 52F l 
51 A~my--APO, Mct •• O 



D t a e 

Seq. 
:; 

CODE ADDRESS 
.· 

K4 352 560 

10 30$ 

N4 4F2 1 

90 4F2 

90 56J 2 
08 014 

50 56$ 
3 

1n "11;4 

30 354 

4:4 T80 4 

68 4J4 
5 

'n J80 >V 

28 012 

N4 354 6 

10 354 
7 

n4 30'1: 

20 56$ 8 

IZ4 564 
N4 OOJ 

9 
50 564 

50 565 
K 

14 5 f-4 
30 354 

$ 

$4 000 

68 4J5 N 

18 009 

10 000 
J 

28 012 

N4 354 

10 354 F 

04 30$ 

20 573 L 

ORDBb Form 1351-(R) 
Rev 26 Mar 57 

ORDVAC Problem No. __ __:__ 

Sheet 

ORDER Rl R2 Description 

+TSZ 

M3B 
\:~nBlast 

E' Blast 
OOBDl OOBr 1 

'""'" 
E 56J 

-20 

E' 56$ 

MTS4 

oMTS4 a·-i 

R BNl BNlxl0-5 Scale Blast 

hn n5x2· 2 BNlx2·2 0 Numerators 2-2 0 

MRNl 

+- 18 

1+1 'T'C::4 

M'T'R4 i + 1-·i • 
(-) 3B i - 3B 

1'"'564: 

+564 

(+l 2-39 

E 1 564 

E' 56'i 
. 

U' 564 
.. 

oM+S4 o-i Scale Blast 

R IBD11 
BDlxlo-5 Deno;...;ln~•~~a ? - 8 

x2 ·17x105 BD1x2·17 

- 9 BBlx2· 8 

u lP.n1 1 

~18 

1+\ TS4 
-

MTS4 i + 1-i 

1-1 ~R i · 3B 

C573 

52 Army--APG, Mot--0 ',-, 
':. 



D te · 0 

Seq. 

! 

CODE ADDRESS 

K4 .56$ 

'N4 OOJ 
570 

50 56$ 
1 

'18 ·. 014 

90 56J 

14 56$ 
2 

K4 4F2 3 

50 564 

50 565 
.4 

.90 56J 

08 014 5 

50 56$ 

$4 FOO .6 

68 4J5 

18 ooz 7 
10 FOO 

$4 FOl 
8 

6R 4.TI\ 

18 ooz 9 
10 FOl 

M FOZ 
K 

68 4J5 
18 ooz 

$ 
10 FOZ 

$4 F03 

68 4J5 N 

18 ooz 
J 

10 F03 

<1:4 F04 

68 4J5 
F 

18 002 L 
10. F04 

ORDBG Fonn 1351-(RJ 
!lev 26 Mar 5'1 

. 

ORDVAC Problem No·--'---'-
Sheet 

ORDER Rl R2 Description 

. +56$ ' 

!+l 2 -39 ' . . 

E 1 56$ 

-zo 

F 56J 

n• 1\ll<l: 

+Blast Ad OOBOl OOB' 1 Initialize Blast 

E 1 564 
Denominator and 
"· . ,,. 

E 1 565 . 

E 56J 

-20 i 
·-,_ 

E 1 56$ )· 

R N1 N1 x lo-5 

x2- 17x10~ Nt X z-17 

-2 Nl x 2-15 
·. 

MN1 

RN2 N
2 

x lo-5 

xz-17xlO N 2 x2-17 

·,-2 N2 x z-15 

M Nz 

R N3 N3xlo-5 

xz-hxlo5 N
3

xz-17 

N3 x2-15 . 0 

-z 

MNl 

R N4 N.!l :x.l o-5 

lxz-17xlO~ 
N4 xz-17 

·-· -
N4 x· 2-15 . --z-

M N4 

R N5 N5 x lo-5 

xz-17x10 No;xz- 17 

. ·;._: 2 N'.l x 2-15 

M No; 

53 4rmy--APG, Mct--0 



Date 

•' ·. ·--.....~ Seq. CODE ADDRESS 

lu 1"05 
580 

68 4J5 

18 002. 
1 

11 o 1"0~ 

$4 F06 

68 4J5 
2. 

18 002. 
3 

1 o 1"06 

$4 F07 
4 

68 415 

18 002. 
5 

10 F07 

$4 "!"OR 6 

68 4.T5 

18 002 

10 FOB 7 

$4 F09 
8 

llR 4.T5 

18 002 
9 

1 o 1"09 

$4 FOK K 

68 4.T5 

18 006 

10 FOK 
$ 

$4 FO$ 
N 

~A 4 Tl; 

18 006 
J 

10 1"0$ 

$4 FON 

68 4.T5 
F 

18 nn~ 

10. FON L 

ORDBG Fonn 1351-(R) 
Rev 26 Mar 57 

. 

ORDVAC Problem No. __ __;_c._ 

Sheet 
ORDER Rl R2 Description 

R v 1 V1 x 10-5 

X2. -17x1 0 v 1xz·17 
. 

--z V1 xz- 15 

M v 1 
R Vz 

~n-17x105 

--z 

M Vz v ,xz-15 

R v 3 

xz-17x10 

,._z 

MV.,. v3 x z-15 

R v 4 
xz-17x1o5 

--z 

M V4 V 4 xz-15 

R v 5 

xz- 1 7x10~ 

--2 V5 xz-15 

M v 5 

R <TX <TX X 10-~ 

x2-11x1o5 = x 2-17 

..;:_6 <TX X 2 -11 

M <TX 

R <ry o·v X 10 -5 

x2- 17x10~ <ry X 2-17 

-6 · <rY X 2-11 

M <ry 

R <rf <rf X 10· 5 

x2-11x105 <Tf x 2- 17 

--6 <rf x 2-11 

M <rf 

54 



Date 

Seq. CODE ADDRESS 

$4 FOJ 
590 

68 4JS 

18 .002 
1 

10 FOJ 

$4 FOF 

68 4JS 2 

18 002 
3 

10 FOF 

$4 FOL 

68 4J5 
4 

·18 007 
5 

10 FOL 

$4 FlO 

68 4J5 
6 

18 009 
7 

10 FlO 

$4 Fll 

68 4J4 
8 

10 Fll 

:F12 
9 

$4 

68 4J4 

10 Fl2 K 

$4 Fl3 
$ 

68 4J4 

10 Fl3 
K4 Fl' N 

78 4J7 
J 

KN 59F 

$4 59L 

$N 400. F 

00 000 

00 SKO 
L. 

ORDBG Form 1351-(R) 
Rev 26 Mar 57 

ORDVAC Problem No·--'--'--
Sheet 

ORDER Rl R2 Description 

R VM VM"l 0 
-s 

' 

x2- 17x10 V_Mx2-17 

--'2 VMx2-15 

M VM 

R v'T' v 1' x1 o-5 

x2-17x10~ v x2- 17 
T . 

-2 vTx2-15 

M V-r 

R B* B*xlo-s 

X2 -l 7xl 05 * -17 B x 2 

-7 B* x 2-10 

MB* 

R tanze tan2-Bxlo-5 

x2-17xlO 2 -7 
tan .. $x2 

-9 28 -a 
tan · oc:2 

M tan2 8· 

R Xr~ XR x lo-5 

x2-20x1 o5 X x2-20 
R 

M Xr~ 

R YR YR x 10-" 

x2 - 20xl o5 YR x 2-lU . 

M YR 

R·. t:, i!RxlO-~ 

xz- 20xlO 
t: x 2-20 

R 

M t:R 

+ al 
+360xl o-~ 

. 

KN59F 

R R. A. 

n*sin cos 

00 000 

00 5K 

55 A1'my--APO, Md--0 • 



Date 
I Seq.· CODE ADDRESS 

N4 354 

10 354 
5$0 

04 4 TT 1 
40 5$5 

K4 5KF 
2 

N4 OON 

50 5KF 

K4 5KT 
3 

N4 . OON 
4 

90 5KL 

14 5KF 5 

IK4 4F3 
.· 

50 5KF 6 . 

K4 4F5 

QO 5KL 7 

30 354 

$4 F25 
8 

68 4J4 

10 F25 

28 012 9 

N4 354 
K 

10 354 

04 4J8 $ 

40 5$F 

K4 5$8 
N 

N4 OON 

90 5$8 J 

90 5$9 

NO 5$8 
F 

K4 4JF 

90 5$8 

90 5$9 L 
" ORDBG Form 1351-(R) 
Rev 26 Mar 57 

ORDVAC 'Problem No. ___ _ 

Sheet 
ORDER Rl R2 Description 

(+) TS4 

M TS4 i+ 1-i -
1-116 x2- 1 

C' 5$5 

+ 5KF 

t+\ 2-39 ,, 

E' 5KF 

+ 5KL 

It\ 2-19 
. 

E 5KL 

U'5KF 

+ Add! 

F' 5KF 
+Add ft 

E 5KL 

oMTS4 o- i 
.~.: . 

R XH xH x 1o-5 

x2-20x1B XT-tx2-zo 

M XH 

+--18 

(+) TS4 

MTS4 i + -i 
(-)9x2- 1 

C' 5$F 

+ 5$8 

1+1 2-l9 

"' 5$8 

. "' ~¢:Q 

u 5$8 

+ HP Ad 00F2500F25 

E 5$8 

E 5$9 

56 



D te 0 

seq. CODE ADDRESS 

KN 5Kl 
5KO 

.hn '171 

K4 F15 1 

I7R 4J7 

KN 5K3 

l$4 
2. 

5K3 

$N 400 

00 5K4 
3 

IKN 5K5 
4 

10 372. 

K4 F16 

5 
7R 4.T7-

IKN I;K7 
6 

l$4 5K7 

I$N 400 

00 5K8 7 

KN 5K9 
8 

10 373 . 

K4 517 9 

78 4J7 

KN 5K$ 
K 

$4 4K$ 

SN 400 
$ 

00 4KN 

KN 5K.T 

10 374 
N 

2.8 009 

J 
1 0 "'OT 

30 354 
F 

.30 380 

30 -390 . L 

2.8 009 
ORDBG Form 1351-(R) 
Rev 26 Mar 57 

. 

ORDVAC Problem No. __ _:__ 

Sheet 

ORDER Rl R2 Descrip lion 

A 5Kl cosa
1

-

il 
M cos 1 . 
+ a7 

-5· 
+360x10 ' 

A 5K3 

R 5K3 . 

u* sin cos 

00 5K4 

A 5K5 cosaz 

U ... nA0 7 

+ a., 

+360 X 10 . 

A 5K7 

R 5K7 

u*sin cos . 

-5K8 

A 5K9 .cos0~ 

M cos~ 

+ cos.._ 

1+360xl o-5 

A 5K$ 

R 5K$ 

u* sin co 

- <; ""' 

A 5KJ cos a. 4 
.- a-

M cos 4 

~Q 

u h. 2. -10--'+b 

oM TSJ o·~ i 

oM En 

oM P 0
· 

+- 9 

57 Army--APG, Md--0 



Dote 

Seq. 

I 

CODE ADDRESS 

SNO 

l 

2 

3 

4 

5 

6 

7 

8 

9 

K 

$ 

N 

J 

F 

L. 

ORDBG F'onn 1351-(R) 
Rev 26 Mar 5'1 

ORDER 

+1* 
t--

.M Po 

M 2.84 

R B* 

X P. c. 1 

MN/' 

* RB 

X P.C.2 
(+)Nj 

r 

M N2 

R Po 
Xu n 

A SN7 

M pe> 
+ l/2 

(-) Pn 

- l 

!v1TSO 

RTSO 

X 45/360 

ME 

R SN$ 
* . U stn cos 

00 SNN 

MTSO 

A 5NJ 

M TSl 

R Po 

Xu n 
A SNL 

M Po 

+ l/2 

---· ---

ORDVAG Problem No. ___ _ 

Sheel 
Rl R2 Description 

Initialize WRNP 

B* xz- 10 

Nl x 2-10 

Bx x 2-lo 

N, p +(P. C. ~) B"'= Nz 

St~,.t nPxt l"nnnn he re.; 
n= s13xz-39 

nl 

(l - 2n1) 

. 

sinE X z-l cos EX 2 

cos Ex 2-

I 

n2 

A1'my··APO, Md--0 



D te 0 

Seq. 
' . 

' 

CODE ADDRESS 

04 30N 
5JO 

18 001 

1 0 352 1 

tl'4 ~OT 

04 30J 2 
20 5J$ 

$4 352 
3 

"'" . 
A..TK 

10 314 4 
'$4 5J5 

$N 400 

5J6 
5 

00 

10 352 

KN 5J7 
6 

10 353 
7 

K4 F25 

10 363 8 

tl'4 """' 
10 364 

K4 F27 
9 

10 365 

Mn llOO 
K 

K4 30L 

04 30F $ 

20 5F7 

F4 352 N 

04 OOF J 

40 5JF 

14 5NJ F 

$4 352 

68 4J$ 
L· 

10. 314 

ORDBG F'orm 1351-(R) 
!lev 26 Mar 57 

ORDVAC Problem No.~---
Sheet 

ORDER Rl Rz Description·. 

(-) Po . 

1 (1 - 2n2) 
-

MTS2 
. . 

+h 

(-) Nf 
. 

r. 3 .T$ 

RTS2 (1 - 2nz) 

X 45/360 

MA 

R 5J5 

u*sin cos 

-5J6 

M TS2 sinA x 2- 1 cos Ax 2- 1 · 

A 5J7 cos A X 2 

M TS3 

+ X'H 

Mx4 
' 

+ Y'u 

MYH 

+ :z• .H 

M :ZH 

U Fuze 

+b 
p 

(-) .N2 

C 5F7 

1 +1 TSZ 11-2n7l 

(-) 1/2 

C' 5JF 

U' 5NJ 

R TS2 

X 90/360 
MA 

59 A..-my-·APG, Md--0 



D t a e 

Seq. CODE ADDRESS 

$4 5F1 

$N 400 
5F0 

00 000 1 

00 5F2 

10 352 
2 

KN 5F3 

10 353 

K4 F28 
3 

10 363 
4. 

K4 F29 

10 364 

K4 F2I< 5 

10 365 
6 

NO 600 
F4· 3S2 

04 OOF 7 

20 SF9 
8 

14 5NJ 

$4 3S2 9 
68 4JN 

10 314 

$4 SF.$ 
K 

$N 400 $ 

nn SFN 

10 352 
N 

KN 5FJ 

10 353 

K4 F2$ J 

10 363 

. K4 F2N . F 

10 364 

K4 F2S 
L 

OROBG Fonn 1351-(RJ 
Jlev 26 Mar 57 

ORDVAC Problem No. ____ _ 

Sheet 
ORDER Rl R2 Description 

R 5Fl . 

u*sin cos 

5F2 -
M TS2 sinAx2- 1 cos A x2- 1 

A 5F3 cos A x2 
-1 

M TS3 '• 

+X~ 
MXH 

2 
+ YH 

M YH 

2 
+ZH 

M. :ZH 

U Fuze 

1 H TS2 !1 + 2nzl 

(-) 1/2 

C 5F9 

n• ~N.T 
R TS2 

X 180/360 

MA 

R SF$ 

. u*sin cos 

- 5FN 

M TS2 sinA x 2 -1 cosAx2- 1 

A SFJ cosAx2-1 

M TS3 

+X1f 

~M XH 

+ y3H 

M YH 

+tH3 

6o Arrny--APG, Md--0 



,_, 0 t o e 

' Seq. 

80 000 
00 000 
80 001 
00 000 

( 

.. 

CODE ADDRESS 

10 365 5LO 
N'O 600 •. 

' 

. 

ORDBG Form 1351-(R) 
Rev 26 Mar 5'( 

ORDVAC Problem No. _ ____, __ 
Sheet .: . ' 

ORDER Rl R2 Description 
M _g_H .. 

I - • 

U Fuze .. 
; 

.. . . 

. 

. 

. . 

'· 
·. 

. .. 

i 

. . 

61 Army--APO, Md--0 



8 
2 

0 
0 

D te a 

Seq. 

Fuze 1 
003 
600 

-

FUZE, Guided Missile, Fixed Angle 

.... coDE ADDRESS 

K4 350 
600 

10 318 

l$4 352 

68 351 
1 

18 001 
2 

10 316 

$4 353 

68 
3 

351 

18 001 
4 

10 354 

24 354 

10 317 
5 

K4 353 
6 

10 319 

K4 352 

7 
10 ''II K 

K4 OOK 8 
10 31$ 

$4 352 

68 350 9 

18 001 
K 

10 354 

24 354 $ 

10 31N 

$4 350 
N 

i.R 353 

18 001 

J 
10 31J 

K4 351 

10 31F 
F 

24 317 L 
10. 31L 

ORDBO Form 1351-(R) 
!lev 26 Mar 5'1 

ORDVAC Problem No. ___ _ 

Sheet 
ORDER Rt R2 Description 

+ TSO sin Ex2 
-1 

M\3 sinE --/.3 

R TS2 sinAx2·1 

X TS1 cosEsinAxZ 
2 

-1 

M x-1 cosEsinA.- >.1 

TS3 
-1 

. R cos A x2 

X TS1 
.- 2 cosEcosAx2 

-1 

M TS4 

-'l'S4 

M~2 ~cosEcosAx2 -2.,;:).2 

-1 . 

+ TS3 cosAx2 

MP-1 cos A'-a1· 

+ 'T'S2 sinAx2- 1 

MP 2 sin A-az 

+ e 
MP3 e_ a3 

R TS2 sinAx2-1 

X TS -e sinEsinAx2" 2 

1 

MTS4 

·TS4 

M a1 - sinAsinE:..a1 

RTSO sinEx2·1 

XTS3 cosAsinEx2 2 
. 

~-~ 1 

M a2 c osAsinEA>a;. 

+ TS1 cosEx2·1 

Ma"l cos E-'a"l 

- A.2 osEcosAx2 -1 

M lm cosEcosA-~Lm 

62 Army--APO, Md--0 



Dote 

Seq. 

. 

CODE ADDRESS 

24 352 

10 320 610 

$4 350 

68 353 
1 

I R 001 2 

10 354 

24 354 3 

10 321 

$4 FOJ 
4 

(,8 FOJ 

18 005 5 

10 354 

$4 FOF 
6 

68 FOF 

18 005 
7 

_N_4 ~54 

10 354 
8 

$4 FOF 

68 FOJ 
9 

. 10 355 

_$4 . 355 K 
68 31L 

18 007 $ 

N4 354 

08 005 N 

$4 . 61J 

$N 139 

00 61F 
J 

10 336 
F 

_M_ T<''OT<' 

68. 31L 
L 

Hl 001 

ORDBG Fonn 1351-(R) 
Rev 26 Mar 57 

I 

ORDVAC · Problem No. ___ _ 

Sheet 
ORDER Rt R2 Description 

-TS2. -sinAx2-1 

MmM -sinA~mM 

R TSO sinEx2 
-1 

-~ 
X TS3 cosAsinEx2 

- 1 

M TS4 

- TS4 

MnM -sinEcosA-nM 

R VM VMX2-15 

XVM VM2x2-3u 

-s v M ~x2 -25 

M TS4 

R VT v xz-15 
T 

X VT v -"x2-30 
T 

-5 v T "x2-l5 

(+) TS4 (v/+vMzl xz-.O:> 

M_TS4 
R VT VTxz-15 

XVM v 'l'v Mx2-~" 

M TS5 . / 

R TS5 yTvMx2-3u 

Xlm cosEcosAV v -31 MX2 

-7 2cosEcosA 
vl vMx2-.o:> 

v Zxz-2~ ' 
(+) TS4 R 

-o; 
yRlxz-30 

R 61J 

u* .;-

-61F 

M VR VRxz-15 

R VT V Txz-l!> 

xlM cosAcosEV rx2-16 

-1 cosAcosEV x2 -15 

.o\rn\y •• APO, Md--0 



D I o e 

Seq. CODE ADDRESS 

N4 FOJ 
620 

08 001 

78 336 
1 

KN 622 

10 322 
2 

$4 352 

68 FOF 

7R <n6 3 

KN 625 
4 

1 0 "1~4 

24 354 
5 

10 323 

$4 31J 
6 

68 FOF 

78 336 

KN 62~ 7 

10 354 
8 

24 354 

10 324 
9 

<1;4 FOJ 

68 31L 
K 

18 001 

N4 FOF 
$ 

OR 001 

78 336 

KN 62J N 

10 316 
J 

>1:4 316 

68 FOJ 

336 
F 

. 78 

KN 630 
L 

10 354 

ORDBG F'orm 1351-(R) 
!lev 26 Mar 57 

ORDER 

(t) V M 

-1 

.;. y R 

A 622 

M l'M 

R TS2 

X VT 

+ VR 

A 625 

M'T'.C:4 

-TS4 

M " rnM 
. 

R a2 

X VT 
.,. VR 

A 628 

M TS4 

- TS4 

Mn .. M 

RVM 

X 1M 

-1 

(+) VT 

-1 

+ VR 

A 62J 

M " rnT 

R \ 1 

X VM 

+ VR 

A 630 

M TS4 

ORDVAC Problem No. ____ _ 

Rl R2 

(V TCOsEcos A+VM) x2-l 

TcosAcosE 

VR 

sinAx2-l 

V TsinAx2-l t> 

Sheet 
Description 

+VM 
X 2 -1 

v TCosAcosE+V M 

VR 

-!'-'' 
M 

'T sin A 
x2 

-1 

K 

-v TsinA -~ -1 
vR -v 'T'sinA " 

-mM 
-

cosAsinEx2 
R 

V TcosAsinE x:2 -1 

YTcosAsinE ..,.,-1 
VR 

-VTcosAsin ~ x2-l 

VR -V TcosAsinE ' -.n 
'R M 

:v McosEcos ~2 -16 

V McosEcos tyT 

Mcl'":,sEcosA v'T' ,-1 

VR 
'~ 

IV McosEcosA+V 'T' . --1 VR sinEx2 

... 
rnT 

v ... ;,~..,.,.-16 ' 

VMsinE -1 
X 

VR 

64 
Army--APG, Md.--0 



.. , Date 

Seq. 

' 

CODE ADDRESS 

24. 354 
630 

110 345 

l$4 318 ; . 
1 

68 FOJ 

78 336 2 

KN 633 

10 354 
3 

24 354 

10 347 4 

30 32L 

K4 4NT. 

$4 636 
5 

<I:N 283 

00 637 6 

K4 . TOO 
7 

04 363 

10 328 

K4 J01 8 

04 364 
9 

10 ~2q 

K4 J02 K 
04 365 

10 32K $ 

$4 328 

68 316 
N 

10 350 

$4 329 
J 

68 317 

N4 350 F 

10 ~~0 

M 32K L 
68 318 

ORDBG Form 1351-(R) 
Rev 26 Mar 57 

ORDVAC Problem No. ___ _ 

Sheet 
ORDER Rl R2 Description 

-TS4 - sinEVM ,-1 

M 1''T VR -v M sin E~r_:j;~ . 

. R~3 osEsinAx2- R . 

XVM cosEsinAVI\ x2·lo 

7VR 

A ~~~ 
!VM:cosEsinA 

x2 -1 

R 
M TS4 

- TS4 
-v . 

McosEsir A .2-1 
M nu VR ·VMcosEsinA __: _ T 

" 
oM alf 

VR T 

+NRNKW 

R 636 

n*NRN 

00 637 

+x; GP Next GP is picked up here • 

(-)Xu 

M XGP 

+YiGP 

(-) YH 

MYGP 
·, 

. I 

+ ;liGP 

(-) ZH 

M ZGP 

R XGP 
~GP x2·ZU 

X A' 1 AtxGP X 2 2 

MTSO 

R YGP YGP x 2-20 

X A2 X2YGPx2 -21 

1+\ TSO 
M TSO 

Rl~P ZGP x2·2 0. 

X 
A .. -~ .:J 

3 3 lGP x2 

Army--APO, Md--0 



D te a 

Seq. 

. 

CODE ADDRESS 

N4 350 
640 

8 001 

10. 32.$ 1 

$4 32.8 

6ft 319 

10 
2 

350 

$4 32.9 3 
68' 31K 

N4 350 
4 

ur 350 

$4 32.K 5 

68' 31$ 

N4 350 
6 

1(1 001 

10 32N 
7 

l$4 32.8 

68 ~IN 

8 
10 350 

$4 32.9 
9 

68 31J 

N4 350 
K 

10 350 

$4 32.K 
$ 

68 31F 

N4 350 
N 

18 001 

10 32J J 
K4 323 

08 001 F 

. 78 322 

68 32$ 
L 

18 001 
ORDBG F'orm 1351-\RJ 
!lev 26 Mar 57 

ORDVAC Problem No. ___ _ 

Sheet 

ORDER Rt R2 Descrip lion 

(+) TSO t:,niGPX2. -2.' 

·,.- 1 t:,niGPxZ-2.< 

M t:,niGP 

R Xcp XGPxz-20 

X e1 e1xcpxz-21 

MTSO 

R Yep 
y x2-20 

GP 

X •p2 
. -2. 

P2Yn0 x2 

(+) TSO 

MTSO 

R i':cp i':cpxz-2.0 

X .. p3 p 3ZGPx2.-2. 

(+) TSO llazGP+2. -2.1 

.....:.1 llazcPx2-zc 

M t:,a2r.p 

R Xcp x x z-2.0 

X <11 11 -2. 1 a Xx2. 

M TSO 

R Y,.,0 y x z-20 

X nz a2.y x 2.-2. 1 

(+) TSO 

MTSO 

R ;z:GP i!x2-20 

X a~ 
a Z X 2-21 

3 

I+\ TSO lla3GPx2 - 2 

.....:. 1 Lin 2-z< 
3GPx 

M t:,n~r.,:: 

+ mu 
M 

II -} 
m x 2 

'-'"' 1 
m 11 ·x z-Z 

.. 
1" mrpx z-1 

M 

X lln1GP m'/1'2'>niGPx 2-21 

;;:::..· 1 

66 Army--APG, Md--0 



D te 0 

. . Seq. 

' 

CODE ADDRESS 

10 350 
650 

K4 300 

lm 32N 
1 

04 350 

10 337 

K4 324 2 

08 001 
3 

78 322 

68 32$ 4 

18 001 

10 350 

K4 301 
5 

N4 32J 

04 350 6 

10 338 

$4 322 7 

68 322 8 
10 350 

$4 350 

68 FlO 
9 

~0 3_50 K 
$4 323 

68 323 

08 008 $ 

01 350 N 
10 350 

$4 324 

68 
J 

324 

08 008 F 
N4 , 350 

10 . 350 

$4 337 L 

ORDBG Fonn· 1351-{R) 
!lev 26 Mar 57 

ORDVAC Problem No. __ _..;;,;--' 

Sheet 
ORDER Rr. R2 Descrip tioh 

MTSO 1!/11 m· 1' .6iGPxZ -zo ·. 

+n'2 n'zxz·ZO_ 
(+).612GP (n '2+.6a2GP l xz-20 

(-) TSO A X 2·2 0 

MA 

+ " nM " 2-1 n x 

---.1 n11
X z-2 

. 111 .,. m n'/1" x Z- ~ 

pc.6niGP '/'' n. 1.6niGpx2 21 

~-1 

MTSO 

+a' _, 3 n'3 X 2·20 

+ .6a3GP (n':t+ .6a3GP x2·20 

(·) TSO 

MB BX2- 20 

R 1'' 1"x 2-1 
M . 

X 1" M 1"2x2·2 

MTSO 

RTSO 1"2 x 2-2 

X tani 8 i' 2tanzBx2 1 

MTSO . ,, z-1 " Rm·M m x 

X muM m' G x2•i: 

_.,.8 

(-) TSO Jm''2 -t'2 ta Z8\xz·l0 

MTSO 

Rn'M n:u X z-1 

X nuM n''zx 2-2 

m-,,-z +nu.t -t tan2'8·) x 2 10 
-""''8 

(+) TSO Ax z·ZO 

MTSO 

RA 



Dote 

Seq. CODE ADDRESS 

68 323 
660 

10 351 

l$4 338 
1 

68 324 

N4 351 

10 351 
2 

$4 351 
3 

i>R ~22 

78 350 
4 

KN 665 

18 002 5 

10 339 

K4 337 6 

18 OOK 

10 351 
7 

K4 338 

18 OOK 
8 

10 352 

$4 351 

68 351 9 

1 0 ~51 
K 

$4 352 

68 352 

N4 351 $ 

10 351 
N 

$4 351 

68 322 

10 351 
J 

$4 351 
F 

68 322 

78 350 L 

KN 670 

ORDIJG Form 1351-(R) 
!lev 26 Mor 57 

ORDVAC Problem NO.--~-
Sheet 

ORDER Rl R2 Description 
X II' mM "A 2 ·21 m·-- x 

MTS1 

RB B X 2 -,:;u 

X n'!M n'' B x 2- 21 

(+) TSl 

I MTSl 

RTS1 ffi'A + n11 B\ 2-21 

xf'M 1' (m ~·A + ri• ll -22 
X 2 

TSO 
•r(m~1A + n 11B 

- ~2- 8 v ,-12 . " " - " 
A 665 b x 2-12 

-2 bx2-10 

Mb 

+A A X 2- 2 0 

- 10 Ax 2- 10 

MTSl 
-20 

+B B x 2 

-10 
B x 2-10 

MTS2 

RTSl Ax2-10 

XTSl A2 x 2-20 

MTSl 

RTS2 B X 2-lO 

XTS2 B2 x 2-20 

(A2 +B 2) X 
-20 

(+) TSl 

MTSl 

RTSl (A2+B2) x 2. 20 

X l"M J:"(A2+B2\x 2-21. 

MTS1 

RTS1 ''(A2 +B 2) x -21 

X 1"M 1". 2(A2+B2.) z-22 

+ TSO 
1""' {A'-+B ) 

?-12 
" " T n· - tan 8 · 

A 670 

68 Army--APG, M<i--0 



Dote 

Seq. CODE ADDRESS 

18 002 

10 33K 
670 

$4 339 
1 

68 339 

10 350 
2 

24 33K 

08 OOK 

N4 350 3 

20 675 
4 

NO 67F 

$4 676 
5 

$N 139 

00 000 
6 

00 677 

10 350 7 
24 . 339 

N4 350 
8 

40 679 

14 67K 
9 

24 339 

04 350 
K 

08 OOK 

04 32$ 

10 350 
$ 

. 

04 32L 
N 

20 67F 

K4 350 J 

10 32L 

28 012 
F 

N4 456 

1 n 4FI'. 

04 306 L 

ORD!lG Form 1351-(RJ 
nev 26 Mar 5'1 

. 

ORDVAC Problem No. ___ :__ 

Sheet 
ORDER Rl R2 Description 

-2 c x 2-10 

MC 

R b h X 2- 1 Q 

X b b2 x 2-20 

MTSO 

-c 
-10 

-c X 2 

-10 -c X 2-L.U 

(+) TSO . 2 
'tb2-c) x 2-

c 675 

U 67F P/U another G.P. 

R 676 

u*...r--

- 677 

MTSO JbZ-c X 2- 0 

-b -bx2- 10 

(+l TSO (-b t ,.fb2~c) X 2- 10 

r.• 679 

U' 67K 
-bx2-10 

-b 

(-) TSO (-b -.Ji)2'".:C )x z-10 

- 10 aiGPX 2-20 

(-) 6aiGF OiF X 2-20 

U'l'<:('l 
. 

(-) 0 1F Oif tarQ'et so far 

C 67F 

+ TSO 

M 01F 0iF target so far 

~18 1 x 2-19 

(+) iGP 

MiGP ' .j. 1:.::;; ' 

(-l G 

Army-...APO, Md--0 



D t a e 

Seq. CODE ADDRESS 

40 685 

K4 637 
680 

N4 4FN 
1 

QO h~7 

K4 638 
2. 

N4 4FN 

50 638 
3 

IK4 63K 

N4 4FN 
4 

90 63K 
NO 637 

5 
30 4F6 

K4 4FJ 
6 

90 637 

N4 OON 7 

50 638 

N4 OON 
8 

90 63K 

K4 32.L 
9 

N4 302. 

10 350 
K 

$4 336 

68 32.2. 

10 351 
$ 

'1:4 ~~l N 
68 F30 

08 004 

N4 350 J 

10 330 
F 

K4 32.3 

-- - - -
UUI I 
32.2. . L 

ORDBG Forml35l-(R) 
Rev 26 Mar 57 

ORDVAC Problem No. ___ .:___ 

Sheet 
ORDER Rl R2 Description 

r.• 685 

+ 637 

f.:!:2.._!.ddlnc 

E 637 

+ 638 

+)Add Inc. -

E' 638 

+ 63K 

lf+IAdd Inc 

E 63K 

u 637 

oMiGP 

+GP Add Initialize G. P. 
E 637 

(+) OON Pick up for next 

E' 638 

WftooN 
E 63K . ,.. 

+ a1F a1F x 2,-2.0 Largest a 1F 

' 
(+) • a1F + • 

MTSO 

R VH VR xz-15 

X 1"M 1""-V 1-16 I 
R 

MTS1 

RTSl ,"VR x z-16 

X Dt 
1"V RDt xz-1:, 

-4 

It\ TSO alfl X z-2.0 

M alB 

+-m•-• 
M m'x z-l 

-1 -...:•~~ . .,-z 

'10 



Dote 

Seq. CODE ADDRESS 

68 330 
690 

18 001 

N4 300 
691 

10 331 

K4 324 
2 

08 001 

78 322 3 

68 330 

18 001 
4 

N4 301 

10 332 
5 

~4 330 

68 316 
6 

10 350 

$4 331 
7 

68 319. 

N4 35Jl. 8 
10 350 

M' ~32 

68 31N 
9 

N4 350 K 

18 001 

04 363 
$ 

10 350 

24 350 

10 333 N 

$4 330 -- J 
68 317 

10 350 
F 

$4 331 

68 'HK L 

N4 350 

ORDBG Fonn 1351-(R) 
Rev 26 Mar 5'{ 

ORDVAC Problem No. __ _;_'--

Sheet 
ORDER Rt R2 Description. 

X aifl 11' alB m 'x_2· 

_..,1 

(+) a2 a 2B xz·ZO 

M a2B 

+nnM n°'v 2•} 

.-::-1 " 2·2 nx 

+ l!IM n'Yl11x z-I 

X alB ~~lua.fR xz·2 

--1 . 

(+l a'~ 
a

2
B X 2--zu-

M a3R 

R a 11>. alB x2-20 

X Al 1aiB x i 2 

R a2H a2B 

XPt p la2BX2- 2 

(+) TSO 

MTSO 

R a~H a~H 

X a1 a1 a3B x22 

(+) TSO -X'B x2-21 

;;,_.l ... 
(-) XH :I· X='- Xui ,·20 

M TSO ·X., x2-2 C. 

- TSO XB Xz•ZO 

M x., 
R atB alB xz-20 

XA2 A 2a1Bx2-2 

MTSO 

R a?.H ~2B x2·ZO 
. 

)2a2Bx2-2 X P?. . 
(+)TSO 

. 71 A:rmy•...APO, Wd--0 



D t a e 

Seq. ·CODE ADDRESS 

10 . 350 

IM 
6KO 

332 

68 31J 
1 

N4 350 

18 001 

2 
04 ~M 

10 350 3 
24 350 

10 334 
4 

l$4 330 

68 318 
5 

10 350 

!$4 331 
6 

68 31$ 

N4 350 
7 

10 350 

$4 332 
8 

68 31F 

N4 350 9 
18 001 

04 365 

10 350 
K 

24 350 $ 
10 335 

K4 F24 
N 

40 6K.T 

NO 920 
J 

K4 4N6 

$4 4N7 
F 

SN 1N9. 

K4 4N8 
L 

$4 4N9 
ORDBG Form 1351-(R) 
!lev 26 Mar 57 

. 

ORDVAC Problem No. ___ _ 
Sheet .. 

ORDER Rl R2 Description 

M BO 
. 

R a~R a3B x 2- 2 0 

X a~ a2a3Bx2-21 

(+) TSO 

-1 -YP.' x 2-20 

(-) YH -(Y 1R+YHl,. 7-20 

MTSO -YBx2-20 

-TSO 

M YB 

R alB alBX2-20 

X>.. 3 >..3a1Bxz- 21 

MTSO 

R a2B a2Bxz- 20 

X P3 
p3a3Bx2-ll 

(+) TSO 

M'T'~() 

R a3B "3 Bxz- 20 

X a3 a3a3Bx2-21 
(+) TSO •;!: I x2-21 

B 

-1 

(-\ r. u -(i!:B'+i!:H) ' - r:Bx2-20 

M'T'~() 

-TSO 

M ZB 

+ Var.Nun . Sent -Yes Var. urn. 
1~0 v «r. 1' IUm. 

C' 6KJ 

U Var. N m. 

+BKWl 
RBKW2 

u*Blast Check Exte rnal Blast 

+IBKW1 11 Yes - F.x <>.1' n 
RIBKW2 

72 



Dote 
·' Seq. 

I 

80 000 
00 000 

80 001 
00 000 

CODE ADDRESS 

$N lN9 
6$0 

· on 000 

K4 4N.T 1 

$4 4NF 

I$N 2.05 
2 

00 000 

34 6$5 
00 000 3 

30 3BK 
4 

30 38$ 

NO 700 5 

10 38$ 

K4 OOL 
6 

10 38K 

NO 700 7 

00 000 

30 38K 
8 

K4 .. OOL 

10 38$ 
9 

NO 700 

K 

$ 

N 

J 

F 
. 

L 

ORDllG Form 1351-(ll) 
Rev 26 Mar 57 

ORDVAC Problem No . ...,__ __ _ 
Sheet 

ORDER Rl R2 Description 

U*Blast Check Internal B 1 st 
; 

(If Internal Blast go to Frag.) 

+PKWl No Extern ~1 or Interna Blast .. 

R PKWZ 

U*PERF 

oU' 6M Perf -No De "ris 

p 
I" oM PEB Neither 

oMPoebri 

U Frag 

M Poehri 

+ 1* 

M PPER 

U F:raa 

pMPPERF Debris-No- Perf 

+I* 

MPDebris 

H Fraa 

.. 

73 



Dote 

Seq. 

Frag 
. 

80 003 
20 700 

. ·.· 

./. 

·, . 

'·· . 
•\"; ,': . 

.. 

CODE ADDRESS 

24 316 
700 

10 325 

24 317 
1 

1 0 326 .. 

24 318 

1 n "127 2 

K4 334 
3 

10 32F 

K4 Fll 
4 

04 333 

10 350 
5 

K4 F13 

04 "'"'<; 

10 351 6 

!1;4 350 
7 

68 325 

10 352 8 

$4 351 

68 327 
9 

N4 352 

18 006 

10 33$ K 

K4 350 
$ 

18 005 

10 350 N 

Tl'4 "151 

18 005 
J 

fo 351 

$4 350 

. i.R "~"n F 

10 350 

$4 351 L 

ORDBG Fonn 1351-{R) 
!lev 26 Mar 57 

. 

ORDVAC Problem No. __ ___;__ 

Sheet 
ORDER Rl R2 Description 

'· 
- A 1 

M 1't 1' T 

-A~ .· 

M m 1 
t 

m•·· 
·T 

. A'~ 
. 

M n't n' T 

+ YB 

M v*B . 

+XR X x2·20 .R 

(·) XB (XR-XB) X -20 

MTSO 

HR i -20 
RXZ 

(-) ;:B (rR -;:B) x2 

MTS1 
RT::>U (X'Q ·XR) xZ 20 

X 1't ' 1' (X -x t R B 
x2·21 

MTS2 

'Q'T'~1 (r·R-rB) x2 20 

X n't . n't(i:R- i!R) x2·21 

+TS2 A2 x2·l.l 

-6 A2 x 2-15 

M A? 

+ TSO ChanRe scale of 

-5 
(XR -XB) and 

MTSO (:iR - r•B) 

+TS1 to 2-15 

·.;,;......:. 5 

M'T'~I 

RTSO (XR-YB)~ 2-15 

V'f"<::{) (XR-XR) x -30 

MTSO 

RTS1 (iri!R) x2 15 
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68 351 
710 

N4 350 

10 33N 

IK4 
1 

Ti' 12 

04 32F 
2 

, 0 ~~0 

$4 350 
3 

68 326 

18 006 
4 

N4 33$ 

10 33J 
5 

K4 350 

18 005 6 

10 350 

$4 .350 
7 

68 350 

N4 33N 8 

$4 719 

SN 139 
9 

00 71K 

10 33F 

K4 33J K 

08 001 
$ 

78 33F 

KN 71J N 

10 350 

40 727 
J 

04 373 

20 725 F 

K4 350 

Od. ?.7d. 

40 722 L 

ORDBG Fonn 1351-{R) 
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ORDVAC Problem Na·---'---
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ORDER Rl R2 . Description 

XTS1 (lR -i:B)2x -30 

(+) TSO A 3x2-30 

M A3 

+ YR 
" 

-y*B (Y'R -yp, *1x2 -20 

MTSO 

'R 'T'SO 
(yR -yB )x2-< 0 

X m't m't (y'R -y' ~\ x2-21 

-6 

(+) A? A1 X 2-15 ' 
M A1 

+ TSO (yR-yR *)x2 -20 

-5 (yR -y*B)x2 -5 

MTSO 

RTSO (YR -y* B )x2- 15 

XTSO ( * 2 YR-YB) X 
-30 

( +) Ao. 
o, <:x2-jU 

R R. A. 

u*.r-

- R.A. 

M o, o
1
x2-15 

+ A1 A1x2-15 

-1 A 1x2-1& 

OJ A1/o1 x2-

KN 7LT 
c

1 
x2-T 

M TSO 

c• 121 

(-)cosa3 c1 -cosa3 

r 725 

+TSO 

(-) cosa.4 ' 

c• 122 
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K4 FlN 
no 

10 310 

K4 F09 

II 0 
1 

350 

NO 731 
2 

K4 Fl$ 

10 310 
3 

K4 FOB 

10 350 
4 

NO 731 

K4 FlK 
5 

I 10 310 

K4 F01 6 

10 350 

NO 731 
7 

04 371 

20 7ZL 8 

K4 350 

04 372 

40 72N 
9 

K4 FlK K 

10 .310 

K4 F07 

10 350 
$ 

NO 731 
N 

K4 Fl9 

10 310 J 

K4 F06 

10 350 

NO 731 F 

K4 Fl8 
- -u 1 u .,.. - - L 

ORDBG F'orm 1351-(R) 
Ilev 26 Mar 57 

ORDVAC Problem No. ___ _ 

Sheet 
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+as 

M a . 

+ Vo, 5 

M TSO -u 731 -o check vo-

+ 04 

M a 

+Yo, 4 

MTSO 

u 731 check Yo= 0 

+a~ 
. 

" ~VJ. fi 

+Vo, 3 

MTSO 

u 731 check Vo = 0 

(•) COS0 1 

C 7ZL 

+ TSO 

1-\ co sa' 

C' 72N 

+ 03 

M a I 

+Vo 3 • 
·~K'T'C:t"' 

u 731 check V 0 = 0 

+ 02 

M a 

+ Vo 2 • 
MTSO 

TT 731 
check V o= 0 

+a, 

" lVl a II 
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K4 F05 
730 

10 . 350 

Z4 350 
1 

40 7H 

K4 350 

10 311 z 

NO 73J 
3 

30 354 

K4 737 
4 

N4 354 

90 737 
5 

Z4 311 

zo 737 

NO 73K 6 

K4 FOK 

10 311 7 

K4 354 

N4 OON 
8 

10 354 
9 

NO 734 

K4 73N 

· 1 n 737 
K 

NO 73J 

00 000 $ 

K4 F05 N 
10 311 

$4 311 J 

68 310 

10 350 ~;: 

F 
. $4 310 

68 33F 
L 

1.0 351 

ORDBO Form 1351-(R) 
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Sheet 

ORDER Rl R2 Description 

+Vo, 1 . 

MTSO 

-TSO p/u non-zero 

C 1733 vo 

+TSO 

MVn. 

u 73J 

oMTS4 
+737 

(+)TS4 

E 737 

-v 
0 

c 737 

u 73K 

+ vo. 1 
\_j 

MV 0 

+TS4 

(+) OON 

MTS4 

u 734 

+ 73N 

M 737 

u 73J 

+V n. l 

MV0 

R Vn Vnxz-15 

X a aV 
0 

xz-15 

MTSO 

R a a 

XD 1 a0 1 x z-15 

MTS1 
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04 4J6 1-HOxZ 
-1 

74K 
740 z.o C 74K 

K4 351 +TS1 

18 OOK 
1 

- 10 
$4 743 :R 743 

2 
·n* Px $N Z.4F 

00 000 3 -
00 744 -744 

04 4J2 (-)1xz.-15 ( ax - 5 -1)xZ. 
4 

-5 08 . 005 

78 350 5 TSO t* X 2-5 

68 FOF X Vt t*V t x2-z.o 

N4 334 (+) y B (t*Vt+YB)" 2-20 
6 

M y*"' 10 32F 

28 012 +- 18 

N4 4F$ 7 
I+\ C 

10 4F$ ur 1 +c-c 8 

04 4NN (-) K 

20 74$ 9 c 74$ 

14 711 u• 711 

K4 OOL + 1* 
K 

NO 744 u 744 

30 4F$ $ oM C . 

K4 32F + y * B 

10 334 M y'P. 
N 

U Targe NO 74J 

Target K4 33L J +No. Tar ets done (M 

04 "104 1-1 T 

20 76J c 76J 
F 

K4 33L +M 

04 307 1-l p 

.40 750 L C I 750 

ORD!lG Form 1351-(R) 
· Rev 26 Mar 57 
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20 75F 

Pilot 

Eng, 

CODE ADDRESS 

No 75F 
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P4 308 

20 752 

14 75L 
1 

04 309 
2 

40 753 

NO 761 3 

04 30K 

20 755 

14 7/,? 4 

5 

6 

7 

8 

9 

K 

$ 

N 

K4 4F7 

10 350 J 

NO 76F 
F 

K4 4F8 

L 

ORDBG Form 1351-(RJ 
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ORDVAC Problem No. __ __;__ 
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ORDER Rl R2 Oescrip lion 

U Pilot ' 

1-\E 

c 752 . 

U' Eng; 

11-:1 NB 

C' 753 

UBomb 

(-) F 

c 755 
.. 

U'Fue1 Lii 
Space for six (6) 

more target types .. 

. 

+Pilot Av Add 

MTSO 

u 76F 

+Eng Av. Add 
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Bomb 

Fuel 
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20 76J 
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10 350 
760 

NO 76F 

K4 4F9 
1 

10 350 

NO 76F 

K4 4FK 2 

10 350 
3 

NO 76F 

4 

5 

6 

7 

8 

9 

K 

$ 

N 

30 33L 
J 

NO BOO 

K4 33L 

18 001 F 

..... 33L 
L 

N4 4F4 
ORDBO F'orm 1351-(R) 
!lev 26 Mar 57 

ORDVAC Problem No·----'--
Sheet 

ORDER Rt R2 Description 

MTSO 

U 76F 

+Bomb A' • Add 
. 

M TSO 

U 76F 
' +Fuel Li e Av. 

u '1'~0 

U 76F 

Space for sb< (6) 
more target types 

-

oM M 
U Comb 

+M M 

~1 

(+\ M 

(+) Tc Ad ' 
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90 773 

N4 OON 
770 

90 774 1 

N4 OON 

90 775 
2 

10 351 

K4 000 

10 360 
3 

K4 . 000 
4 

10 361 

K4 000 5 

10 362 

K4 4F5 6 
N4 OON · 

N4 33L 7· 

10 351 

K4 360 
8 

04 333 

10 353 

$4 353 9 

68 325 
K 

18 OOK 

10 354 $ 

K4 361 

04 334 
N 

10 352 

$4 352 

68 326 J 

18 OOK 
F 

.·l\J4 354 

10 354 
L 

K4 362 

ORD:OO Form 1351-(RJ 
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ORDVAC Problem No. __ __;,_ 

Sheet 
ORDER RJ R2 Description 

E 773 

C+l 2-19 

E 774 
(+) 2 -19 

. 

E 775 

MTS1 

+ (XTM) 

M XT 

+ (YTM) 

My 'T' ' 

+ (i! +ml 

M i!.., 

+Po Add 

(+) OON 

(+) M 

M'T'Sl 

tXT XT x 2-20 

(-) XR (XT-XB) x2 f-20 

MTS3 

R 'T'S1 

X 1''1' 1'T(XT-XB) x 2-21 

-1n 

MTS4 

+ YB YTx2-20 

(-) YB (Y T-YB)x2 20 _, __ 
M'T'SZ 
RTSZ (Y T-Y·,)x2- ~0 

X m'T m'T(y T•YE )x2-21 

-...;1 0 

(+) TS4 . 

MTS4 

+ ,:ZT 2Tx2'-20 
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04 335 
780 

10 355 

$4 355 
1 

68 3Z7 

18 OOK 
z 

IN4 354 

10 34Z 3 

IK4 353 

18 OOK 
4 

10 353 

K4 35Z 
5 

18 OOK 

10 35Z 

K4 355 6 

18 OOK 
7 

10 355 

$4 353 8 
68 353 

10 353 

$4 352 
9 

68 352 

N4 353 K 

110 353 

,_$4 355 
$ 

68 355 N 
N4 353 

10 353 J 
$4 78F 

$N 139 
F 

nn 7RL 

10 343 L 
K4 34Z 

ORDBG Form 1351-(R) 
Rev 26 Mar 57 

ORDVAC Problem No·----'-'-
Sheet 

ORDER Rr R2 Description· 

(-) ZB (ZT-~B) x2 -zo 

M TS5 

R TS5 i!T.zB) xz· w 

X n' T n' 
T(i!T-ZB xZ -Zl 

-10 . 

(+) TS4 c1 xz·ll 

M Cl 

+ TS3 Re-scale 

- 10 (XT-XB)' _(Y '1'-Y B l 

MTS3 (i!.T-ZB) to be 

+ TSZ scaled 2 -10 

-10 

MTSZ 

+ TS5 

-10 

M TS5 

R TS3 (XT-XB) xz· 0 

XTS3 (X'T'-XB) X -zo 

MTS3 

RTS2 (YT·Y~) x2 10 

XTS2 (YT·Y Rl2x -20 

(+) TS3 

>I~C'7 

RTS5 (i!.T-i!.B)x2- 0 

XTS5 (Z T- i!.B)2. 2 -zo 

(+) TS3 

MTS3 oZx2·20 

R 78F 

u*-r--
-78 L 

MD D x 2-lO 

+ cl c 1 x2-ll 
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' 78 343 

KN 791 . 790 

10 344 . 
1 

20 7K2 

04 373 

40' 79J 
2 

K4 . 344 

04 374 3 

20 799 4 

K4 F04 

10 312 5 

K4 FO'l 

10 311 
6 

K4 FIN 
' . 

10 310 
7 

K4 F21 

10 313 
B 

14 7$1 

K4 F03 

10 312 
9 

K4 FOB 
K 

10 311 

K4 Fl$ 

10 310 
$ 

K4 F20 
N 

10 313 

14 7$1 

K4 F02 J 

10 312 
F 

K4 F07 

10 311 L 

K4 FlK 

ORPBG Form 1351-(R) 
Rev 26 Mar 5'1 

ORDVAC Problem No·----'--
Sheet 

ORDER Rl R2 Descrip lion 

+ D Cl/ri 

c 
A 791 Vox 2-1 

McosVM F 

C 7K2 

(-)cosn,. 

C' 79J 

+cosVMVF . 

-cos a 

c 799 

+ Ns 

MN . . 

+ Vo, 5 

M V
0 

+as 

Ma 

+ ms 

Mm 

U' 7$1 Check Shielding 

+N4 

MN 

+V 4 o, 
M V 

0 

+a4 

Ma 

+m4 

Mm 

u• 7$1 
. 

Check Shielding 

+ N~ 

MN 
+V o, 3 

MV
0 

. 

+ <13 
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Seq. CODE ADDRESS 

10 310 
7KO 

K4 FlL 

10 313 1 

14 7$1 

04 371 2 
40 7KJ 

K4 344 

04 372 3 

20 7K9 4 
K4 F02 

10 312 5 

K4 F07 
6 

1 0 'Hl 

K4 FlK 

10 310 
7 

K4 FlL 

10 313 8 
14 7$1 

K4 FOl 
9 

10 312 

K4 F06 
K 

10 311 

K4 Fl9 

10 310 $ 

K4 FlF 
N 

10 313 

14 7$1 
J 

K4 FOO 

10 312 F 
K4 F05 

10 311 

K4 FlB L 

ORDBG Form 1351-(R) 
!lev 26 Mar 57 

ORDVAG Problem No. ___ _ 

Sheet 

ORDER Rl R2 Descrip lion 

Ma 

t m3 

Mm 

U' 7$1 Check Shielding· 

(-)cosa 1 

C' 7KJ 

tcosVMv, 

(-)cos a 2 

C 7K9 

tN3 

MN 

tv o, 3 
MV 0 

t (13 

Ma 

t m3 

Mm 

u• 7$1 Check Shielding 

tN7 

MN 
tV o,2 
MV 0 

t a2 

M a 

t m2 

Mm 
U' 7$1 Check Shielding 

tNl 

MN 
tV o 1 • 
MVn 

tal 
• 
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Seq. CODE ~DRESS 

10 lLO 

K:4 FlJ 
7$0 

10 313 1 

K4 4NK 

1$4 4N$ 2 

SN 1 R r.. 

34 7J6 3 

00 . 000 

$4 310 4 

68 343 

10 353 5 

04 4.T.T 

20 7$K 
6 

24 353 

18 005 
7 

$4 7$8 

$N 24F 
8 

00 7$9 

10 353 
') 9 

14 7$K 
30 353 

$4 353 
K 

68 311 

18 OOL $ 

10 353 

$4 353 
N 

I'>R 353 J 
10 354 

$4 FOF 

68 FOF F 

N4 354 L 
10 354 

ORDBO Form 1351-(R) 
!lev 26 Mar 57 

ORDVAC Problem No·---'-'--
Sheet 

ORDER R.t R2 Description 

Ma 

+ ml .. 

Mm . 

+ $KW1 Check Shielding 

R$KW2 \ 

n*Shield I 
( 

oU1 7J6 Shielded 

Ra a I . 

XD aD xz.·lO 
. 

MTS3 

-1 
(·)16x2 

· C 7$K 

-TS3 ·aD 

-5 ·aDxz·S 

R 7$8 
uk p·x ' 

- 7$9 

MTS3 p-aux2-15 

U' 7SK 

oM TS3 

R TS3 
p -aDxz-15 

XV v -aDx .2 30 
0 

-15 vx 2 -15 

MTS3 

RTS3 V' x2 -15 

XTS3 -2 x z-30 
"' 

MTS4 
RVT. YTx2·15 . 

X VT VT2 x 2 -30 

(+)TS4 !vT2+v2l x 2 ·30 

MTS4 . 
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CODE ADDRESS 

K4 352. 
7NO 

08 005 

78 343 

68 FOF 
1 

18 006 
2 

10 352 

$4 352 3 

68 353 

N4 354 
.4 

$4 7N5 

$N 139 
5 

nn .,,..TL vv I .l~V 

10 352 6 

$4 352 

68 313 7 

18 005 

10 340 
8 

K4 350 

90 7NK 

NO 7NK 9 

NO 000 

00 000 K 

K4 341 

78 343 $ 

KN 7NJ 
N 

08 OOK 

78 343 J 

68 312 

18 005 F 
.10 350 

04 4JL L 

20 756 

ORDBG Fonn 1351-(R) 
!lev 26 Mar 5'1 

ORDVAC Problem No. ___ _ 

Sheet 
ORDER Rl Rz Description 

+ TS2 (YT=YB) x2 i-10 

~ 5 

+ D ( Yr-Ys) -20 
(Y -'t ) · • · -D- • 

X VT VT Tn 8 ) • 2-20 

-6 

MTS2 

RTS2 

XTS3 l[v VT(YT-IrB)J?< 2-30 

+TS4 v-z--3o o · 
s x2 

R 7N5 
. 

u*..r-

- "7""T£ 
- I.L'IU 

M 'T'S2 
v -15 

9 x2 

R TS2 v s x2- 15 

Xm (mvA x1o•4 v2• 15 

-5 w x 2· 10 

MW 

+ TSO 

E 7NK 

u 7NK 

u !Avl 

Return fro mAv to 7N 

+ Av Av x 2· 15 

+ D A% X 2·5 

A 7NJ Afo x 2-5 

10 
A'fu x2·15 

D 
./}vo2 x 2-5 

N AJ"·'o2 x , -20 
XN 

-5 

M'T'SO 

(·)16x2 -1 

c 7J6 
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000 

001 
000 

' 

CODE ADDRESS 

24 350 
7JO 

18 OOK 

$4 7J2 
I 

[$N 24F 

00 000 z 
00 7J3 

10 350 

K4 4J2 
3 

04 350 4 

18 OOL 

10 350 
5 

NO 7J7 

K4 OOL 6 

10 350 

K4 351 
7 

qo · 7.N 

10 351 

K4 350 
8 

10 000 
9 

28 012 

N4 33L 

10 33L K 

NO 74J 
$ 

00 000 

N 

J 

F 

. 

L'. 

ORDBG Form 1351-(R) 
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ORDVAC Problem No . .:..·---'---
Sheet '. 

ORDER Rl R2. Descrip lion 

-TSO 

-10 -~ x z-5 

R 7J2 

u* ex 

7J3 -
M TSO P -~x2 1 

. 
,) 

+ 1 xz- 15 

H TSO 

-15 

MTSO 

. u 7J7 

+ 1 * 
M TSO Shielded Return 

+ TSl Left Add= [ou J 
E 7J9 

M TS1 

+TSO 

M 1Pul 
+- 18 

(+) M 

MM 

u 74J 

. 
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Seq. 

80 003 
zo 900. 

CODE ADDRESS 

K4 30L 

04 FOL 
900 

zo 90K 1 
Z8 009 

N4 30L 

z 
10 30L 

30 351 3 

30 380 

Z8 009 4 
. 

N4 351 

10 351 
5 

04 4JJ 

40 908 
6 

K4 903 

N4 OON 

50 903 7 

14 903 
8 

K4 4F5 

50 903 
9 

NO 5N5 

30 .. 350 
K 

K4 390 

78 3l'lL 
$ 

KN 90N 

10 390 N 

28 012 

N4 350 
- J 

10 350 

04 4J8 F 

.20 912 

K4 90K 
L 

N4 OOJ 

ORD!lG Form 1351-(R) 
Rev 26 Mar 57 

O.RDVAC Problem No. ___ _ 

Sheet 

ORDER Rt R2 Descrip lion 

tb 

(·\ B* 

C 90K 

+-9 

It\ b 
Mb 

oMTS1 o-i 

oM Pn 

+-9 

(t\ TS1 

MTS1 i + 1- i 

l-\l6xz·l 

r• Q08 

t 903 

It\ OON 

E' 903 

U' 903 

tP add 

E' 903 

TT 5N5 Start New Round 

oMTSO o-i 

t ~1 ~1 x z·10 

+ b ""Ji'b 
A 90N ~vb 

M ~1 

+- 18 

(t) TSO 

MTSO it 1~i 

(·) 9xz·1 

c 912 

t 90K 

It\ OOJ 

88 
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80 001 
00 500 

CODE ADDRESS 

50 90K 
910 

~-----

18 014 

90 90N. 1 
14 90K 

K4 4F3 
2. 

50 90K 

90 90N 

K4 4JO 
3 

$4 915 
4 

$N 0K9 

00 000 

52$ 
5 

00 

6 

7 

8 

9 

. 

K 

$ 

i ' 
N 

! 
' i J 

F 

L 

ORDBG Form 1351-(RJ 
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O,RDVAG Problem No. ___ _ 
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ORDER Rl R2. Description 

E 1 90K 

2.0 

,. on"' 

U' 90K 

+Add E 

E' 90K 

E 90N 
.· 

+KWO 

R 915 

u*IBMO 

00 000 Bring in new 

00 52$ 
1nput 

' 
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